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PREFACE
A characteristic of the work of Philip Henry Wick-steed was his deep interest in the sources of any literature he sought to understand, and his long study of the Middle Ages, represented by such minds as those of Aquinas and Dante, constantly led him back to the classics and eventually to a serious study of Aristotle as the great master of Mediaeval Philosophy.
But though he considered Aristotle was for various reasons more intelligible to the mediaeval scholar than to us, he did not believe that his importance to the world had decreased. His own thought ranged from man’s urgent material needs, represented by Economics, to his deepest spiritual needs, represented by Religion. He would not have considered it an exaggerated claim that Aristotle’s practical genius working upon the Greek love of thought for its own sake, made his mind and method of vital importance in almost all our modern problems : a touchstone clear of the structure and debris of ages we stand on, and of the utilitarian element so difficult, if not impossible, to escape to-day, and yet so practical a danger to the value we call truth.
When he left London to live in the country some thirty years ago, he conceived the project of translating the Physics, and after a severe illness in 1918
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which compelled him to give up his lecturing, it became more and more his principal literary occupation. In 1924) the work was sufficiently advanced to be submitted to the directors of the Loeb Classics, who accepted it for publication in their series.
Both the scholavly and the popular character of this series made a strong appeal to him, and one of its features—the inclusion of the Greek text—seemed of particular importance in a work intended to be an interpretative paraphrase. With Aristotle’s text at hand for reference it would seem justifiable to express the same Greek word by different English ones and different Greek words by the same English one, whenever Aristotle’s intention seemed subtly different or subtly akin.
In these general principles and in the whole conception and purpose of the work, he was supported by the sympathy of Professor Gilbert Murray, who, in the midst of his many activities, never failed to show a practical and enlightening interest in the work. Grateful acknowledgements have at the same time to be made to Professor E. H. Neville for criticisms and suggestions on certain points submitted to him at the translator’s request, and on others which have arisen in course of preparation for the press; also to Sir Thomas Heath and to several others for generous help and advice.
When the first draft of the paraphrase was finished, the writing of the Arguments and expository notes and of the various introductions was begun, while at the same time a careful and systematic revision of the translation was proceeding. Of this the only part brought to something like its present form was the first few chapters of Book IV.
PREFACE
It was at this critical stage of the work and with only a few months’ warning that Philip Wicksteed received the final summons to cease labour. Rapidly increasing infirmity made it impossible for him to do ■without secretarial assistance, and one of his grandchildren (the grandchild also of his friend and master, the late Abraham Kuenen of Leiden) suspended her own studies in order to come and help him. Shortly before his death he dictated the following for inclusion in the preface of the book :
“ I should not have been able to carry on the work at all when I became unable to manipulate my books and find references, without the help of my granddaughter, Emily Kuenen. She was a highly intelligent amanuensis, capable of finding all the relevant passages in the Greek, Mediaeval and Renaissance commentaries, with complete understanding of my purpose, and submitting them to my judgement with the utmost economy of effort on my part.”
It soon became evident that it was a question of weeks, not of months, and when he saw that there was no possibility of being able to get the book ready for the press himself he sent an urgent call to his old friend, Mr. J. V. Saunders : “ Saunders,” lie said, “ will know when I have made a mistake, and when I have said it on purpose.” Mr. Saunders came immediately, and, with much diffidence, agreed to shoulder the responsibility, and they conferred together whenever it was possible to do so.
But as every writer knows, the last stages of a work tend to lengthen out, and the labourer’s tale of days was progressively dra-vving in. It was my privilege to vii
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be with him for several days in his last week and for a few hours at the very end. His spirit never flagged, and he greeted me on my arrival one evening with radiant delight at having completed an exceptionally good day’s work, that had taken him to within a few pages of that part of the revision which he still hoped to complete, Later in the evening Mr. Francis Cornford, who was intimate with some members of the family and -whom my father had expressed a desire to see, arrived from Cambridge. My father saw him for a few moments and explained his plan of action. They had only once met, many years before, but the two now passed from the status of fellow scholars to that of intimate friends. The next day a few more pages of the revision were done, but there remained some five or six winch he was never able to attempt. For two or three days it was still occasionally possible to dictate notes, and Mr. Cornford was able to get some valuable points clearly set forth. But from the hour of his arrival the future of the book could no longer be a matter of anxiety to my father himself, to Mr. Saunders, or to any other. Mr. Corn-ford has shown himself continuously anxious not only to spare no pains in perfecting the work, but, in constant consultation with Mr. Saunders and with my sister, Rebecca, to preserve everything possible of my father’s spirit in it.
During my father’s last years my sister was probably more intimate than anyone else with his mind and work, and has therefore been able to supply many links between his written and spoken word. She has prepared from ms. notes left by my father the section, in the General Introduction, on the principles of translation adopted viii
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in the work, and she is mainly responsible for the Note on Mathematical Conceptions.
Mr. Cornford sends the following for inclusion in the Preface :
“ It is due to Dr. Wicksteed’s memory and to the reader that I should explain, as exactly as I can, what I have done towards the preparation of this book for the press.
“ Although I had looked forward to the appearance of this translation, I had never seen any part of it when, within a week of Dr. Wicksteed’s death, I was summoned to Childrey. I came without any idea that it would be my privilege lo share in the inheritance of liis work. He was still able, by an heroic effort of will, to dictate notes bearing upon certain points that were on his mind ; but, not having read the translation, I could not ask those questions to which we have since had to find an answer. Mr. Saunders welcomed my help with the generosity of a brother in scholarship, and it was agreed that he and I, In collaboration with Miss Rebecca Wicksteed, should do what remained to be done. Since each of us lives at a long distance from the others, it become obvious that one of us should revise the text and translation and submit the result to his colleagues. As I had some special knowledge of Greek philosophy, this task fell to me.
“ When I had taken the manuscript away and examined it, I found that, while some parts had been re-written several times, others had not been thoroughly revised. Only a part of Book IV (the Introduction and Chapters I-V) had gone to the ix
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press and been corrected in proof by Dr. Wicksteed. The rest of the translation still contained such inaccuracies, and even positive mis-renderings, as any scholar, translating so difficult a work, would be likely to leave uncorrected in his earlier drafts. I conceived it lo be my task to bring the translation closer to the Greek, in so far as this could be done without spoiling its intended character.
“ It was a delicate matter to retouch the work of a master whose approach to any subject was marked by a singular independence. My difficulties were the greater because the translator had not prepared a Greek text beyond Book I, and I was not seldom in doubt as to the reading he had adopted. He seems to have worked sometimes with the Berlin edition, sometimes with the Tauch-rjit/ text of 1881, whose obsolete readings and grotesque punctuation here and there misled him. He did not, so far as I know, possess Prantl’s edition of 1879 (Teubner), which is out of print and hard to obtain. M. Carteron’s text and translation (Paris, 1926) appeared too late to be of much use.
“ It was not my business to re-edit the text of the Physics ; on the other hand) I was bound to print what seemed, upon the evidence available, most likely to have been written by Aristotle. I have no knowledge of the mss. beyond what can be learnt from the critical apparatus of the above-named editions, from Diels, Zur Textgeschickte tier aristotelischen Physik (Abhandl. d. k. pr. Ak. der Wiss., Berlin, 1882), and from Torstrik (Philologus, xii. 494' ff.). I have constantly consulted the commentaries of Themistius, Philoponus, and Simplicius.
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Apart from Book IV. Chapters I-V, the text I have printed is the best I could construct with these materials. It differs from the current texts chiefly in paragraphing·, in the accentuation of enclitics, and in punctuation. No two editors will ever agree upon the punctuation of Aristotle, and my only guide has been the desire to make the structure and meaning of each sentence, as 1 understood it, as clear as possible to an eye accustomed to the punctuation of contemporary English (rather than German) books. Where the reading and interpretation are doubtful, I have sometimes been unable to find out how the translator arrived at his paraphrase, which at such points naturally tends to be freer than elsewhere ; and I have printed what appears to me to be the best authenticated text, adding a literal tvanhlution in a note. As a rule, I have given a critical note only where the reading has not the authority of any of Bekker’s mss., but is either found in the Greek commentaries or due to conjecture. Professor Ross of Oriel College has kindly helped me with his judgement upon a few very difficult passages.
“ The additions I have made to the Arguments and notes are enclosed in square brackets with my initial [C.]. The large number of minor changes and corrections in the translation could not be marked in any way without making the book unreadable. For these alterations, though they have been submitted to Miss Wicksteed and Mr. Saunders, I must bear the responsibility. The editors of the Series were good enough to allow me an entirely free hand.
“ The final result might be described as an un-
VOL.
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principled compromise. I must have made many changes which Dr. Wicksteed would have rejected with characteristic vehemence. On the other hand, I have let some interpretations stand, which strike me as doubtful, only m some cases offering an alternative rendering in a note. So I may claim that, if I should not have satisfied him, neither have I satisfied myself.
“ I cannot end without looking back to the experience of that last week at Childrey. It was as if we were witnessing a conflict between the spirit of a man entirely fearless and Death himself. With a force of will that touched the limit of human power, he seemed to be holding the phantom at arm’s length until he was assured that his work would be finished. He left us like Heracles refusing to linger with Admetus and the restored Alcestis because he was bent upon some new labour that lay beyond his defeat of Death.
F. M. Cornford. ”
Mr. Cornford left Childrey only when the master’s mind at last began to flag, holding still undimmed its courage. Then, on the second evening following, as the sunset faded and the stars shone in through the open window, Philip Wicksteed, conscious to the last and in deep peace of spirit, joined the company pf his masters.
Joseph Wicksteed.
Childrey, January 1929.
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GENERAL INTRODUCTION'
I. What to expect from the Physics
The title ‘ Physics ’ is misleading, and the reader must expect to find little or nothing that it suggests in this treatise. ‘ Lectures on Nature,’ the alternative title found in editions of the Greek text, is more enlightening. But ‘ Principles of Natural Philosophy ’ (as the term would have been understood in tlie eighteenth and earlier nineteenth centuries) would be better still.
The realm of Nature, for Aristotle, includes all things that move or change, or that come and go, either m the sense of passing from ‘ here ’ to ‘ there,’ or in the more extended sense of passing from ‘ this ’ to ‘ that,’ which latter phrase is equivalent to ‘ becoming something that it was not ’—a solid becoming a liquid, or a hot thing becoming cold, for instance.
Thus anything that ‘ becomes ’ this or that (substantively or qualitatively), any concrete thing to which, as such, an inception of being or a cessation from being can be assigned, belongs to the realm of Nature ; but so ako do things eternal if, and in so far as, they move or otherwise change. Thus the ultimate ‘ matter ’ which, according to Aristotle, underlies all the elementary substances must be xv
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studied, in its changes at least, by the Natural Philosopher. And so must the eternal heavenly spheres of the Aristotelian philosophy, in so far as they themselves move or are the causes of motion in the sublunary world.
Thus all things of which motion, change, or becoming (i.e. the inception of, and cessation from, ‘ being this or that') can be predicated are the subject matter of the study of Nature.
What is excluded, then ? Not Psychology. For iilthough it may be a disputable point whether the ‘ being ’ of the (human) psyche (or ‘ soul ’) had any inception or will have any cessation, it is at least certain that it passes from one state or act of consciousness to another, whereas if there are (as Aristotle believed there were) immaterial beings, and one supreme being, not subject to conditions of time, place, matter, dimension, or change of consciousness, the study of them, if possible at all, must lie outside the realm of Nature. But yet the study of Nature may point beyond itself to the necessity and possibility of such a Theology0; and it is one of Aristotle’s directive purposes throughout the Physics to prove that it actually does so.
For the purposes of this Introduction it is unnecessary to pursue the subject of the division of studies any further. Enough has been said to show that the domain of Aristotle’s Natural Philosopher extends beyond what we call (or used to call) Natural Philosophy.
But the Physics only covers the principia or fundamental and elementary problems of Natural Philo-
“ One of the tides given by Aristotle to the work called by us, but never by him, the Metaphysics. xvi
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sopliy. It was actually known to Dante and the Schoolmen as the ‘ First Book ’ on ' Nature,’ and in Avicenna’s paraphrase of Aristotle’s works the Psychology was enumerated as the 1 Sixth Book ’ of the ‘ Things of Nature.’
What, then, are the elements οι· principles of the study of Nature ? Hardly a trace of what we understand by Physios will be found amongst them. They are concerned with the analysis of the conceptions of change, becoming, and so forth. What is ‘ motion ’ ? What, if anything, are we to say to those who deny that there is ^uch a thing ? If motion means change of place, what does 1 place ’ mean ? If movements take time, what does ‘ time ’ mean ? What is the meaning of an acorn being potentially but not actually an oak, or of cold water being potentially hot water ? What, indeed, is the difference between the potentiality of anything ‘ becoming ’ one of several things and the actuality of its being the one thing it is ? And why are potentialities at once so varied and so strictly limited ? Or again, when things change, why do they change ? And what do I mean by the cause or causes of change ? Are the changes, so far as they are natural, purposeful ? Have they an aim ? And if so, do they always hit the mark they aim at ?
These, and such as these, are the fundamental questions and concepts with which Aristotle deals in the Physics, and since he was neither an experimenter nor a close observer of falling, moving, floating, rising or sinking, expanding or contracting bodies, and does not know anything of what we understand by Chemistry, we shall not find in the Physics anything analogous to the close observation xvii
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of sea animals, for instance, or the insight into comparative anatomy and embryology, which excite the admiration of biologists in Aristotle’s biological treatises.
Nor again shall we find anything corresponding to the insight into the processes of the human mind and principles of human conduct which make some direct or indirect acquaintance with Aristotle’s logical treatises, his Psychology, his Ethics, his Politics, or his aesthetical treatises, the common property of all students and the still living inspiration or direction of so much of their thinking.
Nor, yet again, shall we find in the Physics what wc might more reasonably expect, namely a sheaf of those inspired guesses that students of the ‘ Pre-Socratics ' delight in culling and that cause such wonder and delight in the mind of the general reader—a heliocentric cosmos, for instance, or an elaborated atomic theory of matter, or the belief that life on the dry land was developed out of life in the sea.
Indeed, in the most important of these matters Aristotle was on what is generally called the ‘ wrong side,’ though it does not follow that he was not on the ‘ right path/ For he generally had good reasons for his wrong opinions.®
Aristotle himself did not undervalue the ‘ sagacity ’ that foresees a conclusion that it has not reached, but he also very well knew the difference between shooting at a mark though you miss it, and shooting at a venture though you make a valuable hit; and
“ Even for his (admittedly erroneous) belief that the heart was the seat of mental function, which Plato (rightly) assigned to the brain, xviii
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it has been said of the ‘ Ancients ’ at large that ‘ they said everything, but proved nothing/
What, then, are we to expect from the Physics ? Something that is still of philosophical interest ; very much that is of historic interest and that has entered deeply into the texture of our language ; much of purely intellectual interest and bracing gymnastic ; but also much that is of vital significance in relation to that borderland between physical and metaphysical thought where mathematics and philosophy meet.
The present translation has been inspired by a conviction that contemporary philosophic thought and discussion is seriously handicapped by the fact that Aristotle’s Physics is practically unread, and without such help as is here attempted must remain unreadable except to a few special students.
It must be in the progress of the work itself, if at all, that this conviction must be justified ; but this section of the Introduction may be concluded by a bare indication of the way in which the elementary philosophy of mathematics enters into the tissue of the Physics, and of the points on which Aristotle insists.
Many of the Catholic theologians insist on the services rendered by heretics in compelling the Church to bring out points that gave precision and support to the faith but could hardly have been understood except when the fatal effects of overlooking them had been developed by the heretics. So Aristotle found that the metaphysicians who denied that motion or change could possibly exist— the Paradox of Achilles and the Tortoise, by which Zeno tried to prove that the quicker could never overtake the slower, being the stock instance— xix
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compelled him to go outside his domain of Nature in order to rid his readers of a bewildered obsession by the thought that, after all, the study of moving and changing things must lie all in vain, since great thinkers had proved that there was no such thing as change or motion.
This led him to such conclusions as the following, the bearing of which upon thought it will be our task to develop. Time is the non-spatial dimension of movement. The infinite is not an ‘ all-embracing ’ totality, but ‘ that of which there is always more/ ‘ Infinity,’ therefore, is adjectival or adverbial rather than substantival. A line is infinitely divisible, but it cannot be infinitely divided. A potentiality may be infinite, for it may be inexhaustible ; an actuality cannot be infinite, for it would be the totality of that of which there is more. A point is not a component of a line, nor a ‘ now ’ a component of a ‘ period of time/ There can be no ‘ next point ’ to a given point. ‘ Motion ’ is not made up of' stations/ nor a ‘ line ’ of ‘ points,’ nor a ‘ lapse of time ’ of ‘ nows. ’
The bearing upon philosophical discussions of to-day of the refutation of the paradoxes of Zeno based upon such considerations as these will be obvious enough to the reader. II.
II. Aristotle’s Philosophy
1.	Mind and Matter, and their meeting-ground
Aristotle will never satisfy the metaphysicians, for he ignores, or rules out, many of the most fundamental problems on which they are engaged.
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On the other hand, he is often claimed as the philosopher of common sense, for his fundamental assumptions are frequently the very ones that underlie such thinking as the plain man cares to indulge in and excuse him from thinking metaphysically at all.
For instance, Aristotle never questions the reality and objectivity of the material world revealed to us by the senses. Our senses seem to assure us that this world has an existence of its own, independently of our consciousness of it, and Aristotle accepts this assurance at its face value. The material world is to him neither an illusion nor a mere creation or manifestation of mind.
Further, he regards ll as evident, upon reflection, that our mind, consciousness, or awareness of things (whatever name or names we give it) is not itself of a material or tangible nature. Body, colour, or warmth can be touched, seen, or felt. Thought, or that in us which thinks, can be neither touched, seen, nor felt.
Matter, then, is not mind, nor is mind matter. But the organs of sense, through which news of the material world reaches our consciousness, are themselves material. So, though mind and matter cannot be resolved into each other either way, there are nevertheless close and intimate reactions between them. Experience makes us familiar with these reactions themselves ; but (unless we are content with facile and unconvincing ‘ explanations ’) it leaves them unexplained and permanently mysterious, though it reveals some kind of kinship and correspondence between the worlds of matter and of mind. The fact, at least, remains that material things announce themselves to our consciousness xxi
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through our senses, and consciousness can act upon matter, immediately by causing the limbs of the conscious organism to move, or mediately by directing those limbs to move other things.
So far Aristotle is quite content to accompany the plain man and to adopt his assumptions in their entirety. But he is very far from being content to leave these assumptions in the vague and undeveloped state in which the plain man holds them. For as soon as we begin to reflect upon them and try to connect and systematize them, they seem to reveal confusions and contradictions ; and the plain man who has not been accustomed to hard thinking can easily be misled by thinkers who have themselves gone astray or by sophists who take pleasure in bewildering him.
So Aristotle attempts to give precision to the plain man’s conceptions, to release him from confusions into which the ambiguities and imperfections of language may have betrayed him, to teach him to hold the thread of a continuous argument, to grapple with familiar but baffling concepts such as * time,’
1 cause/ ‘ infinity,’ until he sees them steadily, and to detect the underlying agreements that are sometimes concealed under the mutual hostilities of rival schools of thought.
The Physics is full of examples and illustrations of all this ; and we shall find that Aristotle, when revealing the plain, man to himself and justifying him—sometimes against the philosophers—in his fundamental convictions, always keeps him, the plain man himself, in control of the ultimate court of appeal, as judge of the final conclusions to be accepted. He must by no means be outraged, and
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Aristotle is always anxious to show that his conclusions are just what the plain man has always been feeling after and can now rest in and adopt as his own.
And yet, after all, it is one of the main purposes of the Physics to lead the plain man beyond his own range into a region bordering upon that of the mystic, by showing him that natural science points beyond itself to a ‘ divine ’ world, for which the very savage already has a dim and instinctive sense, though the sage in his highest moments can but touch upon its borders and can never make it his own. In his sense of a divine mode of being that transcends human experience (though it is by contact with it that man becomes most human) Aristotle betrays the overmastering influence of his great teacher, Plato; and the question arises how far he succeeds in showing that his own characteristic line of thought—sharply contrasted as it is in so many ways with Plato’s—really leads him, on its own principles, to retain and confirm as much of the Platonic outlook upon the world of conclusive truth and reality as he tries to justify by it. On this question the careful student of the Physics and of portions of the De caelo and the Metaphysics will form his own conclusions, and we shall touch upon it again in dealing with Aristotle’s Cosmography and Theology in this Introduction. But meanwhile we must return to the fundamental problems of the nature of mind and matter and of the connexion between them.
Aristotle accepts the teaching of Empedocles that earth, water, air, and fire are the four elementary substances with which the physicist has to deal;
xxiii
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but he differs from him in two respects, for he adds to these four a fifth element of an essentially different character (of which more hereafter), and he holds that the four generally acknowledged elements are capable of changing into each other, which implies that there must be a common something underlying them all and preserving its own individuality while assuming, for instance, now the watery and now the aerial forms and qualities, though never manifesting itself nakedly.
This common underlying something is what Aristotle means by ‘ matter,’ the ultimate ' material ’ out of whirh all tangible substances are built. He never gives us an express account of the nature of matter, and indeed tells us that we can only get at it at all by inference and analogy, not by direct access through the senses ; but nevertheless he incidentally reveals to us that m his own mind, as in that of Locke, matter must have certain primary attributes of its own which it retains under all its metamorphoses, in addition to the attributes which distinguish the elements from each other. Can we say what they are?
To begin with, Aristotle constantly falls back upon the axiom that ‘ two bodies cannot occupy the same place/ He never defends or examines this belief, or seems to think that anyone can question it. This, then, gives us at once Locke’s ' extension ’ (dimensionality) and ‘ impenetrability ’ as prim.ary attributes of matter.
We shall be able, as we go along, to add more to our conception of matter, but we have enough already to show us that to Aristotle it is matter that constitutes the 1 thingness ’ of things. ‘ Things ’
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‘ have' such qualities as weight, colour, shape, density ; but they ‘ are ‘ something more and other than aggregates of distinguishable and distinguishing qualities—and that m virtue of their objective ‘ materiality/
Now all this is profoundly unsatisfactory to the metaphysician, who will allow no privileged position to the supposed ‘ primary attributes ’ of matter; but the plain man (in spite of the daily shocks he now receives from Science herself) still stubbornly continues to hold that things ‘ have ’ attributes but that the attributes do not constitute the ‘ thingness ’ of the things that * have ’ them, since attributes must be the attributes of something and cannot themselves be the basis that they presuppose. And this is precisely Aristotle’s position.
Passing now from ‘ matter ’ itself to the four elements, which are the simplest forms under which it manifests itself, we find Aristotle thinking of them as characterized and differentiated by two "couples ’ giving four combinations : Earth is dry and cold, Water cold and moist, Air moist and warm, Fire warm and dry. Add to these expansion produced by heat and contraction produced by cold and we have a rough conception of Aristotle’s analysis of the objective transformations that the elements themselves (and their mixtures and combinations) undergo, independently of the states of consciousness tliey produce in us. But note that we are now adding another attribute of matter : it can be contracted or expanded. This, unlike ‘ dimensionality ’ and ‘ impenetrability/ is not tacitly assumed but deliberately claimed, and defended against a rival opinion, by-Aristotle, to whose system, as we shall see, it is
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integra]. Note also that it is not one of Locke’s ‘ primary attributes.’
The careful reader of Aristotle, however, will soon notice an uncertainty, and at least an incipient uneasiness, in his treatment of fire. He sometimes seems to be on the very verge of discovering that it is not a substance or element at all, but the extreme manifestation of the quality or state of ‘ heat/ And lie certainly does not regard fire as the sole cause of heat. Of this more under the heading of Cosmography. But meanwhile we can trace something analogous to this uncertainty or absence of ‘ definition ’ (in the photographic sense) in the conception of the other elements also.
If we were to say that Aristotle and his contemporaries meant by ‘ air ’ anything that is gaseous, by ‘ water ’ anything that is liquid, and by ‘ earth ’ anything that is solid, much of what startles us now would become quite natural. We should see why Aristotle is so confident that air and water can pass into each other, for instance, and why he regards metals as prevailingly ‘ aqueous' (for they can be almost completely liquefied), but partially ‘ earthy,’ perhaps because, as well as being solid at ordinary-temperatures, they always seem to leave a slag. But to substitute ' gas,' ‘ liquid,' and ‘ solid,’ for ‘ air,’ ‘ water/ and ‘ earth,’ would be to make the ancients too definitely modern. We can only say that they regard the 1 elements ’ as types or norms, to the ‘ nature ’ of which (pure or mingled) all other material substances approximate.
We have next to observe that there are members of our own bodies by which we feel things to be hot or cold to the touch, and these members themselves
xxvi
INTRODUCTION
become hotter or colder to the touch in the process of feeling the things they touch to he so ; but nevertheless, inasmuch as inorganic nature is not conceived by Aristotle or by the plain mnn as having any consciousness at all, the hot water, for instance, does not itself1 feel hot.’ The physical condition of water or iron that wc call ‘ being hot ’ is. therefore, a. different thing from the state of consciousness which we call ‘ feeling· hot.’
As we pass from the sense of touch through those of taste, smell, hearing, and sight, the distinction between the physical cause and the mental effect becomes more and more obvious, even to the thoughtless, though it can hardly become more real to the thoughtful; and Aristotle keeps vigilant guard against vague and fanciful analogies—such as, that ‘ smooth ’ things will naturally taste sweet, and 1 sharp-cornererl ’ things bitter—which profess to give ' explanations ’ of the correspondences between states of sense-consciousness and the physical properties of the things that provoke them. We shall meet with this problem again when we come to speak of the emotions and the intellect; but, so far as the senses are concerned, we may note at once that Aristotle accepts, registers, and examines these correspondences between states of matter and states of consciousness rather than tries to 1 explain ’ them.
But this is nol to say that he has nothing enlightening to say about them. On the contrary, an examination of his conceptions on this subject will lead us straight to the heart of one of the most fundamental and luminous of his philosophical principles. He is perpetually referring to the distinction between potentiality and actuality, and he often assures us
vol. ι	c	xxvii
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that where one thing acts upon another the potentialities of the ‘ agent ’ (which is the cause) and of the patient (that experiences the effect) arc quite distinct as potentialities, but coincide when actualized. And, moreover, this coincidence is realized in the ‘ patient,’ not in the ' agent.’
Now, the most telling illustration of tills is to be found in the magnet and the iron filing. Aristotle himself does not give it (though he was acquainted with the properties of the magnet), but his medieval disciples never did him and his readers a better service than when they hit upon it. The magnet has the power of drawing an iron filing (call it the 1 needle ’) to itself, and the needle has the property (which a chip of wood, for instance, has not) of experiencing and answering to the pull of the magnet. As potentialities, these two properties are distinct and inert. But when magnet and needle are brought into suitable relations of distance with each other they both actualize their potentialities simultaneously in the single event of the motion of the needle, the effect caused by the magnet-agent being-realized in the needle-patient.
Now take the case of vision. The consciousness (in virtue of its association with an organized body possessing eyes) has, even in the dark, the potentiality of seeing. A neighbouring apple, in virtue of the form and colour of its surface, has the potentiality of being seen, i.e. of producing an effect upon the consciousness, These two potentialities are distinct; but let there be light, and the two potentialities coalesce as a single actuality in the experience of ‘ seeing,’ which is realized in the consciousness.
As regards inorganic nature little more need here xxviii
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be said. Aristotle understood that combinations of elements had properties that were not mere mixtures of the qualities of the elements themselves ; but. his presuppositions as to matLer and the material things and states that provoke out sense-experiences, generally assume a greater simplicity and continuity in them than can be detected in the impressions they produce on our senses. In the same way we moderns think of the different colour-effects as caused by different wave-lengths which could be measured off on a linear scale as a simple case of ‘ more ’ οι· ‘ less ’ of the same thing, though no one could suppose that the .sensation of ‘ red ’ is simply a ‘ more ’ or ' less ’ of the sensation of' yellow.’
2.	The Scale of Life and Consciousness
If we 1 take stock ’ at this poinb, we have as items of Aristotle’s creed, expressed or implied:	(1)
Consciousness is not material. (2) In a ‘ sensation ’ of any kind a potentiality of a given material object or attribute and a potentiality of a given consciousness meet and are actualized in a psychic experience. (3) We are to accept as authentic our impression that matter exists in different and changing states independently of our consciousness of it, and would so exist if no man were conscious of it. The relation of these three articles of faith with each other awaits further examination.
It will be natural to inquire first whether Aristotle believes that consciousness too, on its side, has an independent existence apart from matter and would exist if there were not a material universe at all.
As to this, we note at once that it is the dominating xxix
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purpose of a great part at least of the Physics to prove that there are immaterial beings, and there is one supreme immaterial being subject in no way to time, place, or change, and that all these beings live a ‘ divine ’ life transcending the highest experience of fruition known to man.
But this statement must be accompanied by two warnings. For (1) it must not be taken as implying any doctrine of creation. Aristotle never represents the supreme being as the creator of the material universe. On the contrary, he believes in the eternity of nialter-in-motion.
And (2) he never assumes that we have a direct and not-to-be-challenged assurance of immaterial existence, corresponding to that which he supposes us to have of the objective existence of material things. On the contrary, he holds that our belief in the immaterial and divine being of ‘ theology ’ must rest on inference, since we have no direct cognisance of mentality or of any form of conscious experience or activity except in close (however mysterious) association with matter,—and that matter ‘ organized ’ and ' unified ’ in some determined and "vital ’ organism.
These terms must be more closely examined.
‘ Organs ’ are differentiated parts of a single whole (the ‘ organism ’) so related mutually that their several functionings are subservient to the functionings of the organism as a whole. These functionings of an organism as a whole are something more than the mere sum of the several functionings of the organs. Health consists in the perfect balance of the activities of the several organs, considered as subservient to the ‘ life ’ of the organism itself.
XXX
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But what is 1 life ’ ? It is a kind of functioning only found in organisms and always found in them. But it varies in its scope. At its lowest it is found in plants, which ‘ grow’ (m virtue of a principle intrinsic to themselves) by assimilation and dissimilation. No individual plant lives if these processes cease ; and in no case do they go on indefinitely. All individuals, therefore, sooner or later die. But if some or all of these individuals reproduce their own kind, then that ‘ kind ’ may be propagated in an unlimited succession of growing and decaying individuals. ‘ Nutrition ’ and ‘ reproduction,’ then, constitute life in its lowest terms.
Now this ‘ life ’ strikes Aristotle as so ninrvellous that, though he has been content to consider that ^ ............................—1
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so forth, yet when it comes to matter itself exhibiting ‘ vital ’ phenomena, he seems to feel the necessity of enlarging this material basis. In his extant works there is only a single passage ° which gives us direct light on this matter, and it is not where ive should naturally have expected to find it. But I am not aware that its authenticity has ever been challenged, and I am far from being disposed to challenge it myself. In the passage in question Aristotle declares that into the composition of all organisms (that is to say all living things) there enters, in addition to the four terrestrial elements, a fifth and ' celestial ’ element, which element is no other than the substance of which the revolving firmament « [De gen, anim. ii. 3, 736 b 20.—C.]
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and the heavenly bodies are composed.® This fifth element shares in the dimensionality and impenetrability of the other four, but not in their contractility. Moreover, its potentiality of motion differs from theirs.
But plants, according to Aristotle, do not feel; so we have not yet reached the proper meeting-ground of matter and consciousness. Animals, however, in addition to sharing the nutritive and (in all cases that we need consider) the reproductive life of plants, add to these powers susceptibility to sensations and (in most cases) powers of locomotion. Here, then, we encounter consciousness in association with matter; for a sensation, we have seen, is a, psychic experience, not a material event.
We must resist the temptation to linger over the many fascinating subjects discussed by Aristotle in relation to the special senses and their organs. He knows, for instance, that ‘ touch ’ is common to all animals, and that some have no other sense. Also that under the denomination of ‘ touch ’ we really include more than one distinct sense. He is interested in the growing refinement and, as it were, tenuity of the physical impacts on the sense organs as we pass from touch up through taste, smell, hearing, and sight. And he notes the significance of the material composition of the organs of sense, in relation to their functions. Further, lie attempts to supplement and define our imperfect and confused vocabulary, which uses ‘ sight,’ for instance, to mean indifferently what we see, our power of seeing it, and the organs through which we exercise this power. But all this and much else we must pass over as not » [De caelo, i. 2-3.-C.]
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strictly necessary to our general line of advance. We will, therefore, go oil at once to a special doctrine of Aristotle’s that is of central importance and also in great need of clear exposition.
How do we distinguish between the sensations we receive through different organs, and how do we combine them ? If we know that honey is yellow and sweet and that gall is yellow and bitter, this information is not given us by the taste, which takes no cognisance of colour, nor by sight, which takes jio cognisance of savour. Yet these distinctions and combinations pertain to sense. There must, then, be a general or ‘ common ’ sense which receives, adopts as its own, and assimilates the reports of all the special senses, and combines these reports, as well as distinguishing between them.
It is of the greatest importance to note that the special senses already discriminate, each on its own ground. This discrimination rests upon the contrasts of change or ‘ passing ’ from this to that. If there were no change, we should note and distinguish nothing. This ‘ passing ’ or change, then, of which change of place or position is the simplest form, is noted by all the senses. Colours, tastes, etc., all change, and the several senses discriminate between that from which and that to which they pass. These changes may be in quality (from red to yellow, or sweet to bitter) or they may be in intensity. In this latter case, therefore, each sense discriminates between the more-or-less-ness of its special percepts. This may be conceived as their great-or-small-ness, magnitude, or quantity. Again, the sensation, even if of uniform quality and intensity, may be intermittent or continuous, by whatever sense discerned.
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Thus the strokes of a clock are discrete and intermittent, but each one of them is continuous, though perhaps varying, as long as it dwells upon the ear. And so too each other sense discriminates on its own ground between unity and plurality and between the discrete and the continuous. And lastly each sense can distinguish between different orders of succession, or arrangement and position, as the case may be.
Thus the ‘ common sensibles ’—the things of which each of the senses makes us aware on its own ground—are typified by movement, magnitude, figure {i.e. position and arrangement of parts), plurality and unity.
The ' common sense ’ has no special relation to the ‘ common sensibles ’ (though many expositors, betrayed by the terms, have supposed that it has), for its office is identical with respect to the ‘ common ’ and to the special or ‘ proper ’ sensibles (colour, sound, etc.), namely to lay them side by side, and to associate and combine them while distinguishing between them, but without adding to them. The common sensibles are common to all the senses ; and the ‘ common ’ sense, therefore, has access to them through all the senses, but through the senses only ; just as it has access to the special ‘ sensible/ (say) colour, by vision, but by vision only.
Thus, in the case of special sensibles, sight may say ‘ there is yellow/ touch ‘ there is stickiness/ and taste ‘ there is sweetness.’ But these senses cannot make these reports to each other, and so far as they are concerned there is no relation or combination between them possible. But when they all report to the * common ’ sense, that sense can at once distinguish between them and pronounce that they xxxiv
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co-exist in associated combination. It functions in exactly the same way in relation to the ‘ common sensibles.' Sight may report either changes of intensity (i.e. morc-or-less-ness) or continuities and discontinuities (i.e. one-or-more-than-one-ness) in its impressions. And the like with taste and touch. But only the common sense can report coincident more-or-less-nesses or coincident one-or-more-than-one-nesses, which are just as unlike each other as colour and sound. The common sense, then, gives us direct perception of a new kind of oneness, Ihe oneness of an associated combination of different orders of sensation. On this Aristolle lays express and emphatic stress.
Add to this that the common sense can tell us of a combination in wliioh some of the factors hold together in continuous association, while others change, and we shall see something, which Aristotle does not (I think) expressly tell us, but which we can see very clearly for ourselves, namely that it is the common sense (not the special sense;,) that objectifies the world for us ; for it incidentally asserts the existence of a number of concrete entities outside ourselves, which would be there though we were not. When sight says ‘ there is yellow,’ in the last resort it means only ‘ there is a certain sensation/ But the common sense, winch can take cognisance of other sense impressions, says ‘ there is something that has colour, but, without the reports of the other special senses, I don’t know what it tastes or feels like/ Metaphysicians may reasonably quarrel with Aristotle for taking wliat either the common sense or the special senses tell us as a direct perception of ultimate truth, but I think it is quite clear that it
xxxv
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is to his ' common ’ or synthetic sense that he would have to trace the direct and inevitable impression of objectivity and of concrete objects.
This will explain his frequent assertion that the proper senses never err. This is only intelligible if we understand their testimony to be 1 there is this sensation,’ and no more than that. Whereas the common sense can err, because the report of common sense is really an assertion, though it does not appear to be so. For when the common sense receives the visual impression of whiteness and the combined visual and tactual impression of fine granulation, it spontaneously objectifies a ‘ something ’ that ‘ has ’ these qualities, and it may hastily announce that it will taste sweet and call it sugar, whereas, if it had waited for the special report of taste, it would have called it salt.
We are now prepared to understand how, on the basis of the synthetic sense (as we shall henceforth call it, to avoid ambiguity), we may trace not only changes of sensation but changes and developments of things ; for if we can trace any sufficient continuity in the group of associated sensible qualities of a defined object, we think of ‘ it ’ as retaining its identity while changing, at once or successively, one or more of its qualities. An acorn that we have seen develop into root, stem, and leaves, while suspended in a glass vessel, and have then planted out and λυ at eh ed till it becomes a robust sapling, retains its identity for us throughout. Only when wc cease to be able to trace any continuous 1 association of attributes ’ at all do we say that a thing has altogether ‘ ceased to be.’ Though even so we may believe, as Aristotle did, that the ultimate ‘ matter ’
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of the thing really has a continuous existence still, so that in strict truth nothing ever begins to exist or ceases to exist in its entirety.
But we are anticipating ; and we must go back, to ask whether the synthetic sense has an organ of its own. The modern reader will at once suggest the brain, and that was Plato’s answer. Aristotle too says in one passage that ‘ some people ’ think it is the brain. In another passage he treats it as indifferent to the special point he is discussing whether it is the brain or the heart. But in yet a third, passage he himself pronounces definitely for the heart. Naturally this has been regarded as showing great perversity or want of intelligence on his part by those ‘ moderns ’ who judge of the intelligence of an ‘ ancient ’ by the measure in which his conclusions coincide with those of modern science ον diverge from them, rather than by the way in which he handled the materials that were at his command. From this latter point of view it is interesting to note that Professor D’Arcy Thompson tells us that, in the then state of anatomical and embryological science, Aristotle could give a very good account of the grounds of his belief on this matter.
Be this as it may, the further examination of the relations of the special and the synthetic senses to each other will throw much light on Aristotle’s general philosophy ; but before we try to develop it we must take a rapid survey of the psychic superstructure which, according to Aristotle, is built up in animals (to different heights in different cases) on the basis of the life of sense.
The modern reader will find it best to regard these xxxvii
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developments as taking place in direct connexion with the organ of the synthetic sense (to us the brain), considered as that to which all the others make their reports—remembering, however, that it is entirely dependent upon these special senses for the materials which it combines.
Sensations, then, are provoked by external objects. Bui as a fact some kind of impression is apt to remain upon the consciousness when these objects are withdrawn ; and such impressions, even when no longer present to the consciousness, can sometimes be recalled. This is to say (though not to explain) that the life of some animals includes memory and recollection and, further, a power of forming ‘ images ’ of absent objects and of the sensations they might provoke and have provoked when present. ‘ Image-forming ’ (whence our ‘ imagination ’) is, however, a misleading term, in so far as it has felt the ‘ tyranny ’ (as it has been called) of the visual sense, which in virtue of its vividness asserts a kind of primacy in determining our language. It must be understood, then, that to recall or ‘ conjure up 1 sounds, or tastes, or other sense-impressions, is as much to be included in our conception of image-forming as if these impressions were visual.
But further, sensations are pleasant or unpleasant. Also our image-forming may be anticipatory as well as retrospective. Hence desires, loves, fears, and so forth.
Moreover we can move, and by moving can often avoid or secure painful or pleasant experiences.
We are now already in the region of desires, purposes, and even passions ; and it will repay us to re-examine, with reference to the richer psychic life xxxviii
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we are now dealing with, the relations (mysterious as they must always remain) into which the physical and psychic factors of existence enter with each other in a vital organism.
In the case of mere sensations wc recognized the object perceived as the cause and the sensation as the effect, while guarding against the blunder of supposing that the vibrating gong, ον the vibrating air outside or inside the ear, is the sensation.
When we come to the passions and affections, we can, at any rate in some cases, trace the associated physical and psychic events and describe them each in terms appropriate to its nature; but the difference between them becomes easier to see, and their causal relations far more complex, than in the case of the senses.
Aristotle tells us a that anger might be defined by the biologist as ‘ the seething of the blood, or heat, in the region of the heart,’ and by the psychologist as ‘ a desire to hit back ’; but he leaves us in no doubt that, in his opinion, the psychologist really is trying to tell us what anger is, and the physiologist only to describe physical events that are concomitant with it. But can we now say that the physical event is the cause of the psychic experience ? Might, ive not equally well say that my being angry is what makes the blood seethe ? Neither statement is all the Iruth. I may be angry because a man has used insulting language to me, and that feeling may literally stir my blood. Or my blood may be stirred by some physical process, and that may make me (if not actually angry) so irritable that the most trivial provocation makes me dangerous. Here we have “ [De anim. A 1, 403 a 29.—C.]
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two causal chains of succession, one physical and one psychic, each of which may be traced along its own line irrespective of the other, but which are constantly reacting both ways (not only one way, as with the senses) upon each other.® Fear (also cited by Aristotle) is, perhaps, a still better example than anger of psychical causes producing physical effects that seem to have no physically causal antecedents, or physical causes producing psychical effects that seem to have no psychically causal antecedents.
There is another aspect of the reactions we are considering, which has only been touched on as yet incidentally. We men, and all the higher animals, can move our limbs. Thereby we can change the positions of things amongst themselves and so modify their reactions upon each other, and we can also change our own position with reference to them and so modify the reactions between ourselves and them. All we can say about this mysterious power is that it does not appear to be of the order of physical impacts by which a body already in motion sets or keeps another body in motion, but is rather a case of a psychic fact, of the order of desires or the like, which produces a physical effect subservient in its tum to the gratification of some psychic impulse or desire. All the higher animals, then, can adapt their actions to the satisfaction of their impulses and desires.
But there is a region which we shall, perhaps, still be safe in claiming, as Aristotle claimed it, as
0 [Using ‘ cause ’ in Aristotle’s sense, which covers the internal constituents of a thing as well as its antecedents, anger can be called thζ formal, seething of the blood the material ‘ cause 1 (or aspect] of a single event.—C.] χ]
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accessible to man alone of earthly beings. Does anyone claim for dog, elephant, or ape a love of truth in the abstract ? Aristotle (somewhat rashly) claimed it for every human being. ‘ All men by nature desire to know,’ he says, and by 1 knowing ’ he meant not ‘ being familiar with ’ or ‘ knowing how to deal with/ but ‘ understanding,’ to the limit of human capacity, the nature and truth of tilings, for the sake of understanding it, apart from any material utilities it may bring with it. This is what I mean by love of ‘ truth in the abstract ’ ; and the power of seeking it Aristotle regarded as an aspect, or factor, or activity of human ‘ aliveness ’ not shared by any other terrestrial animal. We shall not be far from Aristotle’s own terminology if we call it ‘ mind ’ or ‘ mentality / α
The stress laid on it by Aristotle is characteristically Greek, and he is so deeply impressed by its significance that as he demanded a fifth and celestial element when he came to life, so here he demands, not another element but a contact of man, and man alone, with a divine mind or mentality that already enjoys in actuality all, and more than all, the potentialities which constitute the human mind. On this subject we have but a few broken and mysterious phrases, which Aristotle’s immediate disciples could but imperfectly interpret; they will be best treated under the heading of Cosmography. But as to the nature, as distinct from the origin, of this mental faculty in man, we are perfectly well informed. It lies in the word ‘ abstract/ already lined, and we must approach it historically.
The early Greek thinkers liad felt that truth must 0 See below, p. lxitviii.
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in its nature be always the same and always true, whereas things and people, and all that our senses and sense-experiences reveal to us, are perpetually changing ; and since our minds can get at nothing outside themselves except through the senses, how can we extract the abiding and changelebs from the fleeting and variable, or build the permanent truth upon passing shows ? One answer was : We cannot. The very permanence of truth warns us against looking for it in passing shows. If it is anywhere, it is in the mind. Whatever is or appears to be changing (that is to say, all the world of sense) is untrue and illusory. Another was : We cannot, because there is nothing permanent, and the mind that vaunts its superiority over the senses is absolutely dependent upon them and, if they are false, is doubly false itself.
The great philosophers of the fifth and fourth centuries b.c. inherited this problem and found both answers unsatisfactory. According to Aristotle, it was Socrates who first put us on the right track by calling our attention to classes or kinds of actions and qualities which we group together because of their resemblances in spite of their manifest differences. Their differences are observed, their resemblances are felt, and in virtue of those resemblances we give them collective names. Wherein exactly does that resemblance consist ?
If answers could be found to the questions thus raised, we should have in the goodness of things good, in the beauty of things beautiful, in the convincingness of convincing arguments, in the materiality of material things, in the straightness of straight things, in the equality of equal things, in the virtue xlii
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of virtuous acts and the rightness of right dispositions, possibly also in the tableness of tables and the vitality of tilings living, something that does not change and that can give us the feeling that we are npt only acquainted with beautiful things and so on, but understand why they are beautiful, or whatever it may be. This would be true knowledge of permanent and abiding truth reached by the mind, even if the material out of which the mind extracted it were all of it fleeting.
It was in the field of the moral, social, and intellectual life that Socrates sought for the abiding and essential truth, but it was under the stimulus of his search that the general conception of ‘ classes ’ or ‘ kinds ’ in which there was a group resemblance amid individual differences first distinctly emerged. It has ever since remained at the basis of science and philosophy alike, for it is the principle of generalization and classification.
The many-sided genius of Plato inherited this problem from Socrates, and according to some recent writers he also inherited from him the attempted solution known as the ' philosophy of Ideas.’ But in this exposition I follow, with great confidence, the express testimony of Aristotle, who assigns the philosophic system to Plato himself.
The word ‘ Idea,’ in this connexion, is open to legitimate challenge, and easily lends itself to misconception. In any case it seems clear that the ‘ Ideas ’ sank into the background of Plato’s mind in the later and perhaps most characteristic phase of his thought. Moreover the dialogue, which is Plato’s favourite literary form, makes it difficult definitely to commit him to the utterances of any
vol. ι	d	xliii
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interlocutor, however strongly we may suspect such utterances to be the unqualified expression of his own belief; and the iridescent beauty of his suggestive and elusive handling of the ineffable makes it the extreme of rashness to translate his vision into dogma. But this is exactly what Aristotle is accused (and I think justly accused) of doing ; and as our mam business is with Aristotle, and Aristotle’s polemic against Plato is generally directed specifically against the doctrine of Ideas, I must try to give such an account of that doctrine as will enable us to understand Aristotle’s dissent from it. Such an account must not pretend to adequacy or completeness, but it must aim at complete fidelity as far as it goes.
I think it is safe to say that, according to the doctrine of Ideas, there is an order of reality higher than that of the phenomenal world of things and concrete experiences. In this order truth is nothing but Truth’s self, beauty nothing but Beauty’s self, and so forth, whereas the beautiful things we know are beautiful tilings, or poems, or thoughts, that is to say they are poems, or whatever it may be, that participate in real and absolute Beauty and are beautiful in virtue of such participation, but are not JBeauty’s self.
But how do we know that they participate in Beauty if we never saw or knew Beauty herself? At least two suggestions of an answer are made by Plato in different dialogues.
Had we, before we were born into this material order of things, actually experienced a life of converse with absolute Truth, Beauty and the rest, and did birth bring with it forgetfulness, but yet leave us xliv
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a reminiscent instinct by which we can recognize its traces, or its more or less distorted reflections, in the phenomenal world, as recalling some far-away we-knovv-not-what that, claims our delighted allegiance ? This would make a mathematical demonstration, for instance, less an acquiring of fresh knowledge than a recalling to distinctness of knowledge that had been obscured.
Or should we rather say that the things ve call beautiful are really beautiful only because they partake of Beauty’s self, and they really attract us in virtue of this participation ; but in our material and immature state it is only when embodied in comparatively gross things that Beauty can attract us at all ? And is there α discipline, intellectual and moral, that can teach us to apprehend beauty in ever more refined and noble forms till at last Beauty herself reveals herself to us unassociated with anything meaner than herself and we are rid at last of illusions and touch upon the eternal and changeless reality ?
Now I shall try to show presently that Aristotle liad been profoundly and. permanently influenced by Plato’s vision of life in the realm of Ideas. But his own specific contribution to philosophy consisted, in his own mind, in a demonstration that the Ideas have no such absolute existence as Plato claims for them, that the hypothesis of their existence is quite gratuitous and explains nothing, and that what they were vainly designed to find is within our grasp without them.
What then is his own teaching on the subject of access to the permanent truth in a world of constant changes ? It is very simple, and the plain man will xlv
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probably adopt it as his own as soon as he understands it and will wonder why anything so obvious ever needed to be ‘ found out ’ at all.
Let us go back to the common or synthetic sense and the special senses. In a remarkable passage, after he has introduced us to the synthetic sense, Aristotle emphasizes the value of the special senses in spontaneously, and in a way objectively, separating out and disengaging from their concomitants certain sense-impressions. Colour is seen, not felt, smelt, tasted, or touched. Colour does not and cannot exist except as the colour of something, but we are aware of it in itself as distinct from all the other sensations that the ‘ something ’ may or does provoke in us. Now we have noticed already that, though Aristotle assumes (without proving) the objectivity of things, yet, in assigning to the common sense the direct perception of a concrete ‘ oneness ’ that he does not find revealed by any of the special senses, he comes very near to declaring objectivity to be a direct datum of the common sense. It would seem, then, that, though we are tempted to call the common sense ‘ synthetic ’ because we have been introduced to it as the putting together of the data of the special senses, we shall probably be nearer Aristotle’s fundamental thought if we regard the common sense as giving us direct cognisance of concrete objects, and the special senses as barring out all the orders of impressions which the object is capable of provoking except one, simply because it is incapable of being provoked by them. Thus the special senses are spontaneously and inevitably analytical. Now Aristotle finds in the human ‘ mind,’ which has faculties not granted to the highest of the brutes, a xlvi
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power to isolate in thought what is never isolated in fact, analogous to the necessary action of a special sense in isolating to the experience of the consciousness what is never isolated in the challenge of the object. This is the power of * abstraction ’ by which we can think apart of that which never exists apart. The eye enables—nay, compels us—to ‘ abstract ’ or draw away from all coloured things a vast range and variety of impressions which all have, amid their differences, a something in common, distinguishing them as a group from all other impressions. The word ‘ colour ’ is the record of this sense-abstraction. All names, or ‘ nouns/ are in like manner records of spontaneous ‘ abstractions/ from concrete individual examples, of something that exists in all the individuals 1o which the name applies, but never by itself in separation from them
But ‘ colour ' is the name of a group of sensations, and its isolation from other groups is done for us by our senses. In the mental world we must learn to isolate in thought likenesses or identities of which there is no sense-register, and which are never found in fact or experience isolated from unlikenesses and diversities.
If we can do this we shall have found the realm of abiding realities and shall ‘ understand/ so far as man can understand, what it is, in virtue of which beautiful things are beautiful, living things alive, convincing arguments convincing, and all the vest. We shall then command a realm of abiding truth, but we shall find it not outside and above the change and flux of things and experiences but at their very heart, separable from them in thought but never in xlvii
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reality. Such ‘ abstractions ’ exist apart and sejunct from ‘ concrete ’ things and beings only conceptually ; but their existence in existing things and experiences is as real as those tilings and experiences themselves, and it is only by isolating or abstracting the conceptual that we can have any grasp of the permanent and unchanging amidst the flux and change of sense-experiences, which we mean by true ‘ knowledge ’ as distinct from cognitive familiarity.
This is Aristotle’s solution of the old problem as to where we are to find the permanent and changeless when we have no direct access to anything but the evanescent and varying. He places it in sliavp contrast to the Platonic doctrine of Ideas ; and in bis first attempt to arrest and define it before he has gained the complete mastery of it to which he ultimately attained, we catch him in one of those rare moments in which pure intellect kindles on his lips into passion as he feels himself to be in the very act of bringing the unceasing flux under the control of an intelligible order—like one who has arrested the rout of a bewildered and panic-stricken army and is rallying and inspiring it for victory.0
Thus Aristotle died, as he had lived, a passionate Platonist, under the abiding illusion that he was building up on his own rational basis of abstraction a complete reinforcement of his beloved master’s teaching, and letting himself go straight for the central truth which his master never approached directly, but always in some oblique manner. So his love burned undimmed and steady, though to us
0	[In Anal. Post. K. 19, 100 a 11, Aristotle uses this image to illustrate the power of the mind to pass from particulars to universal:,.—C.]
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he seems to be always attacking the doctrine of Ideas, which he held to be superfluous irrelevancies, and always fretting iigainst certain misunderstood passages in Plato’s Timaeus, of which indeed there does not appear to be any real explanation—there are only hints—but Aristotle thought he understood them and rejected them.
With this clue in his hand Aristotle examines language, the treasure-liouse and record-office of all the spontaneous activities of the faculty of ‘ abstraction ’ that has not yet recognized itself. There are ‘ kinds ’ of words, as well as words : verb and noun, for instance. What is it exactly in which all verbs are alike each other and unlike nouns ? And what is the difference between words, which merely present something to our minds, and sentences, which perhaps assert connexions between things (Grammar) ? And whal are the ‘ kinds ’ of assertion we can make ? What is the difference between telling what a thing is, and telling what qualities it has, or how much of it there is, or in wliat position it is, or in what relations to other things ? Is it possible to make an exhaustive list of possible kinds of assertion, to one and only one of which every assertion must belong (the Categories) ? In such inquiries we are trying to isolate in thought some function or characteristic of a group of words or propositions ; tile characteristic, namely, which makes them what they ave, and enables us to understand why they are a group, which is indeed the very essence and truth of their being, but which never and nowhere exists except in them, and in them is never objectively isolated.
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3.	The Categories
This brings us ίο the crucial distinction between the aestheta and the noSta in Greek, the sensibilia and the intelligibilia in Latin, the concrete and the abstract ον the particular and the general in English.
But unfortunately the English terms do not adequately emphasize the point that a concrete and ‘ particular ’ stone or tree, for instance, is perceived by the senses as having an objective existence of its own, whereas the ‘ generals,’ that is to say the intrinsic characteristics that constitute stones or trees as distinguishable groups or classes of things, while existing in and to the intelligence in separation from the ‘ particulars,’ have no objective existence except in them. These ‘ generals/ then, are abstracted or ‘ drawn off ’ from the concrete and particularized individuals by the intelligence, and, as contemplated apart from the particulars, exist only-in and to the intelligence.
The contrast would be well marked by ‘ sensible ’ and ‘ intelligible,’ if the words were free enough from other associations to be safe depositories of the meanings : ‘ accessible to cognition by the senses/ and ‘ accessible to cognition by the intelligence ’; and perhaps with due precautions we may be able sometimes to speak of the concrete objects of sense-perception simply as ‘ sensible ’ ; but for ‘ intelligible ’ we shall have to substitute the word ‘ conceptual/ It is harsh and, though true, not very illuminating, to say that the objects of sense are ‘ unintelligible/ but not harsh to say that they are ‘ not conceptual/ It is quite misleading to say
1
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(as you may in Latin) that we can only reach the intelligible through the unintelligible, but to say that we can only reach the conceptual by distilling, sublimating, or ‘ abstracting ’ it from the non-eonceptual and concrete, that is to say from the ' sensible,’ is (it may be hoped) illuminating.
Let it be understood, then, that ‘ the conceptual ’ (and sometimes ‘ a concept ’) is to represent the Latin intelligibile and the Greek noeton. It is no more than a variant of ‘ abstract/ which stresses the fact that the abstract exists objectively nowhere but in the concrete, and also that it is only (according to Aristotle) from the concrete that the intelligence can draw it off.
We can now go forward with more rapid steps.
‘ Abstraction ’ consists in grouping, and we may group the concrete sensibles with which we start as our primary data just according to our convenience or fancy ; but the ' common nouns ’ of our language are the register of a series of spontaneous abstractions and groupings which have established themselves as serviceable. Science attempts to systematize these groupings, to give them precision, to fill in gaps, and so forth ; but wherever there are common nouns, there are ready-made ‘ generals,’ ' abstractions/ or ‘ concepts ’ ; for language is a deposit and a reservoir of thought.
The simplest illustrations may be drawn from the consideration of such a scale as this : 1 horses ’ and ‘ men ’ are two groups included in the wider group of ‘ animals ' ; animals and plants are two groups included in the wider group of 1 living organism ’ ; living organisms and inorganic substances are two groups included in the wider group of ‘ material li
li
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entities.’ Is there any yet higher group which includes material entities and some other group ?
The attempt to answer this question will take us deep into the heart of our subject, but before embarking upon it we may note that it is usual to call any group a genus with respect to the groups it includes, and a species with reference to the genus that includes it. Thus, ‘ animal ’ would stand in our illustrative scale for the genus of which ‘ horse ’ and ‘ man ’ are species, and for a species of the genus ‘ vital organism.’
Our question then is : Do ‘ material entities ' constitute a supreme genus which cannot be ranked as a species under any genus wider than itself ?
If we take * material entity ’ to mean anything that the senses, and pre-eminently the common sense, announce to us as existing objectively, independently of our knowledge or perception of it, but distinguishable by us from other things like or unlike itself, then we shall say that such ‘ entities,’ perceived by the common sense, are always concrete. A substance such as air, or a stone, a tree, a man, are concrete substances, things, or beings, revealed (the metaphysical inadequacy of all this range of conceptions has been sufficiently emphasized) to us by the senses as existing both in themselves and
1	’ 11 Df our cognitions. But the colour,
announced by the senses, is not revealed to us as existing ‘ in itself,’ but only as existing in the concrete thing that is coloured, heavy, or extended. Yet in the things they do exist, and (in some cases at least) exist to the senses.
Colour only exists as the colour of something,
extension of these things, even if
Ifi
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smell as the smell of something, shape as the shape of something, weight as the weight of something, size as the size of something ; but the apple which has its own colour, smell, shape, weight and size, is not the apple of something, but the concrete apple itself, perceived as such by the senses. Colour, shape, and size are not ‘ things ’; the apple is.
‘ Existences,’ then, are of various kinds, and if we take ‘ entity ’ to mean the concretely existent that exists in itself and not in something else, then ‘ entities ’ are a ‘ kind ’ or class of ‘ existences ’— those namely which are concrete and exist in themselves—and ‘ qualities ’ and ‘ quantities ’ arc other kinds of existents, alike in that neither quality nor quantity can exist except in concrete entities.
‘ Entity,’ then, is a genus which may include other than material entities; for there may be (and Aristotle was profoundly convinced that there are) conscious beings that exist in themselves and have mental activities or attributes, but are wholly immaterial.
Material entities, then, may be a species of entities. But entities themselves constitute a genus indeed (for theirs is one ‘ kind ’ of existence, distinguishable from other kinds), but they form a supreme genus, and are not subject as a species to any higher genus or ' kind.’ For ‘ existence ’ in the largest sense, the only term that can embrace entities and other kinds of existents, is not a ‘ kind 1 at all, but embraces all that (in any sense of the word) ‘ is/
This brings ns to Aristotle’s celebrated and fundamental doctrine of the 1 Categories ’ or summa genera, each of which is a genus but not a species. We have here encountered three of them, entity, quality, liii
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quantity. There are more such categories, ‘ relation ’ of one thing with another, for instance, actions and effects of actions, ‘ place where ’ and ‘ time when ’ (ten in all) ; but it is entity, quality, and quantity, almost exclusively, that we are concerned with in the Physics, and we are concerned with them from the beginning to the end.
Once again, then, sense presents us with concrete stones, apples, trees, animals, each of which is perceived as an individual ‘ something ’ distinguishable from other ‘ things/ Also there are substances or materials such as ii’on, clay, water, or air, which are distinguishable from each other, but can be divided into parts in a different way from that in which an apple can be divided ; for if you divide an apple in half, it becomes two half apples, but not two apples, whereas if you divide a mass of iron in half, it becomes two masses of iron, each of which is just as much iron as the whole mass was, each existing in itself. Again, when you divide an apple into two half apples, you divide one coloured thing into two coloured things, but neither the colour of the one nor the colour of the two exists ‘ in itself/ The substance iron, then, is an entity, but colour is not.
From these things, organisms and substances, we must start. They‘exist ’ in the primary sense, and we regard them as existing independently of our thought of them. When we think of them, we analyze them into the things they are and the qualities and so forth that they have, but we never perceive a thing apart from the qualities that it has, nor qualities apart from the thing that has them. The concrete or composition, therefore, is the immediate datum of the senses. The distinction be-liv
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tween the ‘ matter ’ that constitutes the objectivity of all material things in common, and the special qualities that distinguish this thing from that, is purely mental, for these inferred ‘ components ’ of the compositum are never met with apart except in the conceptual world of thought ; and since these concepluals are distilled by the intelligence out of the perceived concretes, it follows that qualities and quantities, for example, cannot be thought of as existing unless the composiia exist. The primacy of existence, then, belongs to the concrete.
Before leaving the Categories we may note that throughout the Physics Aristotle likes to begin his examination of any concept that presents difficulties or obscurities, such as ‘ time,’ ‘ place/ or ‘ movement/ for example, by trying to determine to which of the categories it is to be referred, and whether it is a potentiality or an actuality. We are now prepared to understand the relevance of these inquiries.
4.	Abstract thinking and Self-consciousness
We shall be much concerned in the Physics with another set of abstractions—surface, point, distance or dimension, motion, for example—which cannot even be conceived as existing apart from bodies, but which can nevertheless be thought of (though not ‘ imagined ’) apart from them and only so ‘ understood ’ (Mathematics and Physics).
This last set of concepts we shall naturally encounter again as we come to Aristotle’s detailed treatment of them in the Physics, but wc can already
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see how in Logic and Mathematics Aristotle conceived himself to have entered a conceptual or noetic world of abiding and changeless truths.“ These sciences became to him the standards of precision and certaintyin knowledge; andwe can discern through all his work a continuous effort to link his conclusions on to truths above them as well as building them up upon facts beneath them. But he is well aware that in this attempt we cannot always be equally successful and that we must be content in each case with such degree of precision and certainty as that case allows. For instance, on the ground explored by Socrates, we note that every man recognizes a type of character and conduct (as distinct or at. least differing from ability, for instance) that he admires and would like to see prevalent. We may ask what exactly the general characteristic is that distinguishes this type of human excellence from other kinds of human excellence, or excellence in general, as of an animal or a tool; and whal minor groups and distinctions are included in the main group (Ethics). Our conclusions in this field may be enlightening in a high degree, but they will
0 Unfortunately, we possess no works of Aristotle expressly devoted to mathematical science, but his grasp of fundamental mathematical conceptions is apparent everywhere, and it is clear that, next to logic, he regards mathematical science a& presenting us with the highest type of generality and certainly of thought. Moreover, though mathematics is the most abstract of the special sciences, and so the remotest from materiality, it is the most universally and most precisely applicable to material things, for its concepts inhere in them all, and so its inferences, while exceptionally rigorous on the conceptual side, are exceptionally capable of verification on the 1 sensible ’ or practical
lvi
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hardly give us the ‘ paramount belief’ “ that Aristotle found, and the plain man still finds, in Mathematics.
We will not follow Aristotle further in the vast survey covered by his extant works and indicated by the fragments and reports of those that are lost, but there is one all-important field which we cannot ignore.
In all these mental analyses and abstractions the mind itself is active, and the mind is conscious and can examine its own mentality. Neither the eye nor the visual sense can see or visualize its vision, nor can the hearing ear hear its hearing ; but the thinking mind can think upon its thought. Sensation is conscious, but mind alone is self-conscious. And so when we come to the human mind, of which the power of abstraction is a function, we have coine to something more directly accessible to our consciousness than tile material world itself, and we have here an announcement of reality more authentic and unchallengeable than that announcement of an objective world rxisting apart from our consciousness, which Aristotle and the plain man have allowed to pass unchallenged. Into this region too Aristotle carries us. Indeed we have been in it all along. Thought is a function of our vitality, and it was by thought that we distinguished, first, the inorganic from the organic οι· vital world, next, the unconscious life of plants from the conscious life of animals, and, lastly, the notes on the ascending scale of animal consciousness in sensation and in the traces left by sensation (recalling, image-mciking, and the rest) from
a The phrase is Wordsworth’s, not Aristotle’s. But the poet and the philosopher both express the same thought in reference to Mathematics.
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each other find from the crowning self-conscious mentality of man (Psychology).
It need hardly be pointed out that in all these inquiries mental ‘ defining ’ (which is only to say ‘ distinguishing ’) must be perpetually aimed at, and that verbal ‘ definitions ’ will be of frequent use. Only by their aid can the concepts of the plain man be developed, clarified, and systematized for him.
It is by thinking, then, that we have arrived at the conception of thought itself as abstracted from all other vital functionings. But more than that, if we look back upon the processes involved in thinking, we find one that has been always present but of which we have had little direct occasion to speak. What is ' inference,’ and when is it valid ? All thinking involves the belief that one thing ‘ follows upon ’ another, or that, if two connected assertions are true, they warrant a third. To show that the conclusion really does follow is the office of the teacher ; to ascertain it, of the discoverer ; to make it appear to follow when it does not really do so is the trick of the sophist. To discover, therefore, the general and distinctive quality which gives an inference the right to demand our assent is a condition sine qua non of fruitful thinking (Logic).
The results reached in this region of speculation, high up as they come in our progress from matter to mind, must in a systenicitic exposition come first of all, preceding even our examination of language ; for it is of fundamental importance to distinguish between the truth of an alleged inference and the validity of the inference. If we argue : ‘ Men are animals, and mammals are animals, therefore men are mammals,’ the conclusion is true, but the lviii
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' therefore ’ false. Otherwise it would be equally ■true to say that because men arc maromnls nnd squirrels are mammals men are squirrels.
In studying the laws of inference we are studying ihe way m which the mind works. But there is one more step to make. There is no point on which Aristotle is more insistent than that inference alone cannot furnish the mind, Everything cannot be proved by inference, for inference must start from something already accepted. The direct data of the senses are not inferred ; they are known -without inference. And in the mind itself there are truths which are not inferred or arrived at, but are directly known One of Aristotle’s favourite examples is that, as soon as we know what ‘ whole ’ and ‘ part ’ mean, we know that Ihe whole is greater than the part. But the most fundamental of them nil stales that unqualified assertion and negation of the same thing· cannot both be true. If ‘ A is Β ’ and ‘ A is not Β ’ are unqualified assertions, they cannot both be true. Axiomatic truths arc truths that the human mind, by its. very constitution, cannot do other than accept.
The constitution of the human mind, then, (1) gives it certain truths that it cannot deny or doubt, and (2) lays down certain paths of inference on which it can securely tread, and (3) gives it powers by which it can extract the permanent and universal out of the transient and the particular.
All certainty is based upon these certainties and can be no more certain than they. But Aristotle accepts them as absolutely valid. And these axiomatic certainties, together with the processes of our minds in dealing with them, ive can ‘ understand/ The data of our senses we must accept.
VOL.
lix
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But since self-consciousness in man develops only under the stimulus of consciousness of an objective world other than itself, the impressions of the senses furnish all the material on which the mind can work till it rises upon material steps to the recognition of immaterial being—front the region of sensible facts to the region of intelligible truths.
And here, according to Aristotle, the study of Nature ends and the study that he sometimes calls First Philosophy and sometimes Theology begins.
5.	Cosmography and Theology
In a connected series of works (the Physica, the De caelo, and the De generations et corruptions “) Aristotle sets out, and attempts to justify, his theories as to the alternations and successions of physical phenomena which constitute the order of Nature.
He bases his theories on the data of the senses and the inferences that they appear to him to justify.
Among the most important of these inferences are :
1.	That there cannot ever have been a time in the past when the order of Nature, as we know it, was not in actual operation ; nor will there ever be a time when it ceases to operate.
2.	That although the material universe and the processes of Nature must thus be regarded as everlasting, without beginning or end, yet they cannot be regarded as a self-contained and self-sustaining system, but point beyond themselves to an immaterial
“ On the exclusion of the Meteorologica from this list see note on pp. Ixxv f. lx
INTRODUCTION
ovdei· of existence, on which they depend for all their functionings.
Tlie first, of lhc.sc conclusions explains why Aristotle, who is keenly interested in the origins and history of concrete human communities and institutions, never attempts to give us any kind of cosmogony, or account of the origin of cosmos, such as we find in the mythologies of all nations and, in some shape or another, in the speculations of many philosophers.
The second conclusion showy us how it is that Aristotle’s cosmography leads us to his theology, an Λ even in a certain measure into it. This theology (Aristotle’s own term) is dealt with expressly in t.hc work which Aristotle himself describes as ‘ Theology,’ οι’ sometimes under the move comprehensive title of First Philosophy. This work is the treatise which we call the Metaphysics, because in the systematized Aristotelian canon it came ‘ after ’ (meta) the group of physical treatises. But though theology is most expressly dealt with there, we nave glimpses of it, not only in the De caelo, but also in the Physics, into which indeed it is inseparably mortised.
Many details of Aristotle’s cosmography Λνίΐΐ meet us in their places as we go through tlic Physics and will be dealt with as ihey arise. But it will be well to start with some general conception of the universe as it presented itself to his mind.
Aristotle’s universe, then, was a bounded plenum. That is io say, it was bounded by a nest of transparent spheres, which carried the stars and other heavenly bodies, all composed of the fifth or celestial element, within which the four-elemental world, with the earth at its centre, was contained. Through-lxi
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out this whole universe, from the outmost sphere to the inmost core, there was no vacant space (or spaces,) anywhere.
The sphericity of the earth herself was already firmly established in the science of Aristotle’s day, and this carried with it a recognition of the relativity of the conceptions of ‘ up and down/ To us ‘ up ’ means in the direction from our feet to our heads. To the antipodes it means the direction from their feet to their heads—which coincides with our ‘ down/ And every direclion between these opposites is someone’s ‘ up ’ and someone clse’s ‘ down/ True to liis general principle, Aristotle asks what is it in which all these opposites and variations agree, and he finds it in the fact that what ‘ down ’ means to everyone everywhere is 1 on a straight line from wherever they are to the centre of the earth.’ ‘ Up ’ means 1 along the same line in the other direction ’; and this definition holds everywhere in the universe.®
Heavy things have a trend towards the centre—
“ But the universe rotates on its axis, and movement (whether of rotation or translation) presupposes direction. Hence the six elemental directions must be in some sense applicable to the universe as a whole. Now it is axiomatic with Aristotle that motion starts from the right. This is illustrated by the action of a man hurling a stone or javelin or by our right-handed bowler in modern times. Motion begins by a swing forwurd of the right side counterclockwise. Therefore from right to left is the natural movement. And it is with the power eternally and without effort to move thus from right to left that the eternal matter of the heavenly spheres is endowed, though with different degrees of intensity (apparently) according to the sphere or the place in the sphere which that particular matter occupies.
If I in this hemisphere regard myself as part of a solid sphere which is that of the fixed stars, and (ignoring for the lxil
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that is what being ‘ heavy ’ means—and therefore the question why the mass of the heavy earth does not ‘ fall down through space ’ is futile. ‘ Falling ' means ‘ moving towards the centre/ and nothing else. The earth is at the centre and has nowhere to fall to. It will be seen how very near Aristotle is to the modem conception of gravitation. If the mass of earth shapes itself as a sphere by mutual pressure,
moment the secondary movements) take the snn us marking a particular place in that moving sphere, if I face the suniise and turn my body always to face the· .sun I should be moving with the movement of that sphere, find thul is from left to right, which is clockwise. But that is eosmieaHy wrong. If, limvever, I were standing on my head or were standing· up πη my feet at the Antipodes that same movement from East to Wcbt would have been from right to left or counterclockwise, which is cosmically right. Therefore the south pole is the top of the univer&c s the East U to the right and the West to the left. So in Lucan (Γ/tars. iii, 248) the Arab troops of Pompey ure spoken of as
Umbras miiati nnmornm non irn smiatnis —wondering that, as they look on their own shadows, they did not find themselves moving counterclockwise, from right to left, as> they had been used to in the southern hemisphere.
And contrariwise Dante on the mount of Purgatory having seen the sun me and noting its place some hours later is bewildered to find that it has moved from right to left counterclockwise, instead of fiom left to right clockwise as wouid be the case in the northern hemisphere (Purg. iv. 56 ff.).
Plato too speaks of the East lying to the right when he is talking about the earth, but as lying to the left when he supposes the observer to be contemplating the heavens. (Laws 760 D TO S' Μ Οίξΰί yiyvtaVa το π fibs ΐω, lipinomis 987 Β TptAS 5' ίτι φ of as \4·γωμ&> ίιrl δεξιά τ-ορονομοι·ωο μετά σελήεηί τε καί ήλιου.) So to this day in our modern maps the Rast lies to the right hand in the terrestial map and to the left in the celestial map.
Sec Book VIII, 264. b 17.
lxiii
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and if every several clod of earth, when separated from the mass, has a natural trend to join it, is not this the very formulating of the fact of masses gravitating to each other ? No, for Aristotle expressly tells us that a clod falls to the centre not because it is the centre of the earth hut because it is the centre of the spherical vault of heaven ; and that, if the muss of earth were forcibly removed Lo Lhe position of the moon and held there, a free clod would lull not to it but to the centre of the universe. Thus he attributes to the 1 centre ’ a kind of active power of drawing heavy things (which are potentially subject to this power) towards itself; and unfortunately he attributes a corresponding active power to the inner celestial verge, by which it too attracts to itself the buoyant things which by potentiality are subject to its attraction.
Thus Aristotle commits himself to gravity and levity as two distinct qualities, both of them positive. Fire has levity alone, earth gravity alone ; air and water have both levity and gravity in different degrees. This preconception prevents Aristotle from accepting the belief (already held by some other thinkers) that all the (non-celestial) elements have some gravity, though that which has least will rise above all the rest. Aristotle himself is constantly-pushed in this direction by Ins own speculations, so much so as to be occasionally betrayed into inconsistencies with his own avowed theory, which nevertheless he vigorously and expressly defends.
The earth, with its swathings of water, ail·, and five, Aristotle held to be, as a whole, stationary, as the central body of the universe, though its parts were (or were capable of being) in continuous change lxiv
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of relative position, by falling·, rising, or crossing. This doctrine of the ‘ stationary earth ’ (ns we may call it for convenience) was not unchallenged in Aristotle’s day, and he himself was well aware that it might be conceived either as ‘ rolling ’ or ‘ spinning',’ and he implies that, so fur as appearances go, a revolving earth under a stationary sky would not reveal itself as differing from a stationary earth under a revolving sky. But (in addition to less valid considerations) he made, as ivc shall sec, a truly scientific attempt to find an independent standard of reference by which to judge between the two hypotheses, and ho decided in favour of the unmoving earth.
But if the four elements naturally arrange themselves in the stated order (counting inwards) five, air, water, earth, how comes this order ever to be disturbed, and why is anything so out of its natural place aa to manifest its trend towards it ? Aristotle’s answer to this question, though explicit enough an far as it goes, is not worked out with the completeness and detail we could desire. Broadly, Aristotle’s answer is closely akin to that of modern science. Evaporation and condensation are continuously going on, and they are typical of all the transformations which, by changing the bulk of things, tend to change their relative gravity or levity ; and so, for instance, air (vapour) and water (liquids) establish a circulation under the influence of accessions or withdrawals of heat, for it is a cardinal doctrine with Aristotle that the elements can be transmuted into each other, and that the same ultimate matter occupies more or less room according as it is heated or chilled. But here the hesitancy we have already noted as to the Ixv
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relation of fire, as an element, to heat, as a state, obscures the connexion between the sometimes isolated data to be found up and down in Aristotle’s physical treatiso, ον incidentally in his other works.
Under the reserve implied in these warnings, \ve must attempt lo reconstruct Aristotle’s system. It is certain that the celestial ‘ fifth element ’ is not fire and has not its properties ; and since the heavenly-bodies arc composed exclusively of this element (being, apparently, in some sense concenLralions or intensifications of it) they are not and cannot be the direct sources of heat in the sense in which an earthly fire is. Yet it is obvious (and Aristolle lays stress on the fact) that changes of heat do accompany the presence or absence of the sun’s rays, and are affected by the directness or obliquity with which they strike things. There is only one passage in his extant works in which Aristotle gives us a direct clue to the solution of the problem thus suggested. We know that friction is a potent cause of heat, potent enough to melt a leaden bullet as it passes through the air. We may suppose, then, that the friction of the inner surface of the rotating celestial shell of the universe heats the upper air in contact with it into actual fire, moi'e especially where its potency is highest, that is to say in its concentrated presence in the sun. The heat thus generated descends by conduction and reaches the other elemental regions with diminished force. When the sun is -withdrawn cooling succeeds lo heating.®
0 It may be noted, in passing, that in his biological treatises Aristotle appears, at least, to treat the heart as an independent source or agent of heating, and the moist brain as a corresponding refrigerator. We may perhaps connect
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Tliis account of the inorganic or mechanical movements of the elements must close with a repetition of the warning that though all the principal data on wliich it is based are authenticated by explicit texts, yet it is impossible not to have some misgiving as to their power, in every case, to bear the weight that an attempted reconstruction of the whole system necessarily lays upon them.
Under our next step, on the other hand, we shall find the ground perfectly firm. With inexhaustible earnestness, perseverance, and ingenuity Arislotle urges throughout the Physics that no mechanical movement is self-initiated by matter. Earth falls indeed, and fire rises, in virtue of an intrinsic ‘ principle of movement,.’ But that principle is a passive capacity for being moved, and not a capacity for self-initiated movement. The falling clod does not move itself, though it is in itself capable of a natural and unforced movement if suitably acted upon.
Now in the inorganic world movement in a body is always caused by some other body that is already in motion. This will land us in an ad infinitum chase for the ultimate origin of movement unless we can find some cause of movement that is not itself in motion.
The cosmic and ‘ theological ’ conclusions to which this leads us close the Physics ; but our next step towards them must be the observation that living things, and especially animals, unlike inorganic things, do seem to initiate movements. This Aristotle admits, but points out with elaborate care
this with the belief that some infusion of the actual celestial element was an invariable concomitant of the phenomena of life. But the links of this connexion (if it exists) are lost.
lxvii
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the danger of expressing this fact by saying that animals 1 move themselves.’ An animal’s free movements are probably prompted in every case by some change in its physical organism or environment, but it is always some kind of desire (however prompted or suggested) that actually makes the animal move. Now α desire is not α material body or substance that can impinge upon another body and cleave or thrust it. Yet we see that as a fact—a primary datum of observation and experience that we must accept whether we can or cannot ‘ explain ’ it—an animal’s ‘ desire ' can and does move its body. And since a desire is not capable, direclly and on its own account, of moving locally (for only a ‘ body ’ can so move), we seem already to have reached our ‘ unmoving source of motion/
But this conclusion would be too hasty. With the sole exception of ihe human intelligence, with its natural ' desire to know ’ for the sake of knowing, all the desires of animals are prompted by physical and sense-perceived changes, and therefore postulate them as antecedents and cannot be their prime source. And even intellectual desires, though Aristotle thought they could rise into independence of all sense organs, can draw the materials on which they so rise only from material objects through the organs of sense.
But let us look from earth to heaven. Aristotle’s astronomy will require our attention in due course, but for our present purpose we need only know that he believed the whole ethereal shell of the universe to consist of a number of concentric spheres, one inside another, the inner surface of each being in frictionless contact with the outer surface of the next lxviii
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within R, until the inner surface of the inmost nibs against the outmost edge of the sublunary οι· ‘ four-elemental ’ world.
Perhaps the homely illustration of the coats of an onion will best serve us here. Replace the core of the onion by some imaginary ‘ stuffing ’ of unlike substance ; Aristotle’s concentric spheres will then be represented by the remaining coats of the onion, and the imagination will easily vise to the idea that they can slip about within each other in immediate but frictionless contact. This is what Aristotle’s concentric ethereal shells do. Each of them has a ‘ proper ’ movement of its own, but, with the exception of the outmost, each of them also sympathetically obeys the movement of some one or more of the spheres above it. It is thus that the spiral course of the sun throughout the year, of the moon throughout the month, of the planets (with their retrocessions) throughout their periods, and the simple circular movement of the fixed stars (in Aristotle's time the ‘ precession of the equinoxes ' had not been observed) were accounted for by a single circular movement in one case, ον a ‘ proper ’ circular movement imposed upon one or more derivative movement? (all circular) in the other cases. The fundamental principle or this analysis and synthesis still survives as the basis of our modem astronomy.
But our immediate concern is with the ‘ proper ’ movement of each several1 heaven/ or ethereal coat, shell, or envelope. Each such heaven was seen bjr Aristotle as ‘ moving itself,’ just as an animal does, in addition to any movement it may receive from other moving spheres. Such a heaven, then, manifests the phenomenon which Aristotle regarded as Ixix
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peculiar to animated beings, the power, namely, of initiating bodily movement in virtue of an inherent vital principle, not by impact but by the impulse of desire.
Each heaven, then, is an animated being, But the desires of sublunary animals are stirred, directly or indirectly, by sense-impressions or physical changes in the organs of sense, and (except in the ease of the human intelligence) are directed towards, or at least accompanied by, actual ‘ sensations ’ of a material order ; whereas the heavens or celeslial animals have no organs of sense, and the substance that constitutes their bodies is incapable of any modification except that of (rotatory) movement. What, then, can be the nature and the object of the ‘ desire ' that their motion implies ?
The highest desire of the highest of sublunary-animals and the least dependent on material sensations is the human ‘ desire to know/ Lift that into a higher potency, and make it continuous instead of intermittent, and regard it as continuously gratifying itself by fruition, and you will have the best conception that man can form of the blessed and eternal joy of the divine animals.
But what are the objects of their desires ? These must needs be higher than themselves. Moreover, since they all move, and we have seen that the ultimate source of movement must itself be motionless, and we now know that it must be higher than even the celestial animals with celestial bodies, we must take it that the object of each desire that originates the proper movement of a celestial animal or ‘ heaven ’ must be an immaterial consciousness free from movement, in blessed possession of ‘ truth ’ ixx
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its very self, wherein desire is quenched in eternal fruition.
Such, in the supreme degree, is the life of the supreme being, described by Aristotle as the ‘ principle on which all heaven and nature depend/ Such is the direct object to which the desire of the supreme heaven, expressed in its continuous and simple movement, is directed. The proper movement of each of the other heavens is exercised in independence, indeed, but in a certain subordination to that of the supreme or outmost heaven ; and the divine and immaterial object of the desire tliat inspires it must be conceived (though Aristotle docs not expressly develop this line of inference) as standing in a corresponding relation of subordination io the Supreme Principle ‘ on which heaven and nalure depend.’
The Poet Laureate may well call the attention of his readers to the ‘ extreme interest ’ of the chief passage in which this ‘ theological ’ doctrine is expounded. For it is, as he declares, ‘ the one original foundation of the Christian doctrine on the subject.’ ° More especially it is the basis on which all the elaborate Angelology of the Schoolmen is built, and that because it gave the Neoplatonists, Christian and ethnic alike, and the Arabian Aristotelians of the tenth to twelfth centuries, the point of attachment for their synthesis of the Platonic and the Aristotelian philosophies.
Indeed it must be evident to the most careless observer that in all this theological construction Aristotle betrays himself as still dominated in liis highest spiritual life by Plato’s teaching. While he e Robert Bridges, The Spirit of Man, extract 39.
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is honestly persuaded that lie is buildiiio’ up his system towards a conclusion that only reveals itself as we approach and reach it, it is obvious that in reality his biological predispositions, his reverence for popular instinctive and traditional beliefs, and his own instruments and methods of thought, arc all directed into the channel they take in this argument by the influence of the pre-established goal to which they lead us.
I*lato had taught Aristotle—a willing pupil—that the supreme life is a life of direct, perception of immaterial and eternal realities, in which trulh and beauty are one. And though Aristotle on his own ground broke away from his master, yet his ultimate conception of the divine and ideal life not only remained Platonic but continued to influence him in all his thought.
We shall never understand the under-currents of Aristotle’s thought till we understand this subtle influence. It is at the root of his 1 teleology/ that is to say his doctrine that the perfect and the actualized is presupposed in the potential and the undeveloped and at once directs and explains its course. It is that that makes him regard even the up-and-down-ness that observation establishes as a fact in the movement of the four elements as finding its reason and explanation in the consideration that it is tlie nearest approximation that the incomplete linear movement can make to the ' circum-lation ’ of the complete and self-re-entrant circular movement.
On the same principle he explains why animals and plants that are condemned to mortality by the divergent trends of their component elements lxxii
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nevertheless strive after immorlality by leaving beings like themselves behind them to make the collective life of their kind eternal.
It is tiie same impulse that makes him—though he defines Nature as the objective Mini of things, attributes, and funclionings that are subject to change—nevertheless treat her and feel towards her as a divine (impersonal, it is true) agent of impulse, purposeful and aspiring.
But in one respect Aristotle has the advantage of Plato. It must be particularly obvious to the reader who compares Ihe Timaeus with Aristotle’s physical and metaphysical treatises. Plato, starting with ihe perfect and absolute, but unable to get rid of the world in which we live, gives us a .saddening, sometimes α horrifying, description of the badness of ihe ‘ second best ’ which was all that a material creation could possibly aspire to, and our prevailing impression may well be of the degradation involved in our material nature. Aristotle, starling from the world in which we live, finds it full of inlensesl· interest in itself, and ennobled, from centre to circumference, by uplifting» and aspirations towards that which is above itself. Even its failures are not-yet-nesses, or not-quite-nesses. There is no degradation or confinement in our having bodies, but there is a divine glory in our having intelligence, and joy in our having disinterested affections. And if there is a region of divine life to which we mortals cannot rise, it is inspiring to push out the limits of our thinking to the utmost of oui- power and to dwell upon the thought that there are diviner lives in which those limits are broken.
It remains that the common, if not the universal, lxxiii
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verdict pronounces that Plato’s power of effectually bringing us into an ideal world transcends Aristotle’s. But if to the mystic and the metaphysician Aristotle can never be more than the philosopher of the plain man, yet lo the plain man himself he may bring moments in which he forgets that he is not a mystic.
III. Note on the Meteorolouica
As to the Aristotelian canon, I am content in the mam to accept the authority of Ross (Aristotle, pp. 9 sqq.) as to the spuria (such as the De coloiibus, the Mechanica, the Prohlemata, parts of the Ilistoria ammahum, etc.) and the dubia. But I am compelled to reject the Meteorologica in its entirety, although it ib classed by Ross as ‘ undoubtedly genuine ’ (ρ. 11) ; and as it might naturally be expected that its data would be taken into account in expounding Aristotle’s cosmography, I must at leasl indicate the grounds for rejecting it, though I cannot here enter upon a detailed argument.
To begin with, the Meteorologica is written in conspicuously pleasanter and more flowing Greek than is at all frequently to be met with in Aristotle’s genuine works. This was noticed by earlier commentators. On the other hand the argumentation is indefinitely looser than Aristotle tolerates even when he is least severe, as, for instance, in parts of his biological treatises. Even where Aristotle’s reasoning lags farthest behind his observation, and where he is readiest to adopt any explanation that seems to serve him for the moment, he never approaches the random and facile opportunism of the author of the Meteorologica. lxxiv
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Apart from these general characteristics, the whole system of the Meteorologica differs from that of the Physica, the De caelo, and the De generatione et corruptione. In these genuine treatises, for instance, there is no trace of the doctrine of ‘ dry anil moist exhalations ’ which in the Meteorologica is so prominent as .almost to oust the doctrine of the ‘ four elements/ noi· is this doctrine of exhalations itself anywhere dearly anil fundamentally expounded.
Again, in the Meteorologica the revolving heaven carries the sphere of fire and the sphere of air with it in its circulation, down to the region in which the mountains, by their barriers, make as it were pools of still air; whereas in the De caelo it seems to be the fricLion of the heavenly sphere against the stationary atmosphere that heats the upper aiv into fire ; and in any case the idea of the rotating atmosphere would bring confusion into the whole mechanism of the natural up-and-down-ness of the motion of the elements.
I may add that the traits in medieval science drawn specifically from the Meteorologica have never appeared to me either to connect up with the general system οι· to have any definiteness and consistency of their own. I cannot but think that other students must have shared this impression. IV.
IV. Note on the Principles of Translation
HERE ADOPTED a
“ The frankly paraphrastic and expository character of the translation of the Physics here submitted to
° Compiled by 11. W. The sentences between inverted commas were written as they stand by the translator; the rest is from his notes.
vol. ι	/	lxxv
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students was adopted under the conviction that a so-called literal translation would be wholly unintelligible in many passages to the English reader, and would be of very little value to the student of the Greek text.
“ The writer’s object was primarily to make what he understood Aristotle to mean clear to the English reader who knows no Greek, but is not afraid of hard thinking ; and secondarily (if he could) to make what Aristotle says intelligible to the reader of Greek who has made no previous study of the book or of the Greek and mediaeval commentators who have thrown so much light upon it.”
The translation, therefore, must not be regarded as an introduction to Aristotle’s technical terms, but as an attempt to express his thoughts in terms with which the English reader is familiar. “ Such an attempt must necessarily be tentative and must at best be open to legitimate challenge at many points, at worst be eonvictable of positive and frequent error. I should not have had the audacity to enter upon so high and perilous an emprise, had I not been able to lean at every step on the ample Greek and Mediaeval commentaries, without which the Physics must have remained to me a sealed book almost from the first page to the last, and which the reader to whom I hope to be of service cannot be supposed to have studied.”
A ‘literal translation’ “would have necessitated the constant use of English words in meanings that they cannot bear in English -writing, a practice which is particularly dangerous and misleading when the •arry strong and definite associa-
No insistency of warning can
lxxvi
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suffice to prevent such words from drawing tlie reader after them in their natural and customary suggestions.” Therefore the principle of never using a well-known English word in a sense alien from that in which it is used in curvent literary English speech or writing has been carried as far as poswble.a
“ For instance, to translate ψυχή by ‘ soul ’ (as distinguished from ζωή as ‘ life ’) would raise false but inexpugnable associations from which no effort, however firm and vigilant, could protect the reader.” Both ψυχή and ζωή mean ‘ life ’ in exactly the same sense—but ζωή is ‘ life,’ ψυχή is ‘ a life.’ There is no indefinite article in the classical languages, but ψυχή has the individualized quality of the indefinite article already in itself.® Therefore ψυχή will be found
“ South' of his readers will think that he has carried it too far, a few may think that he has not carried it far enough, as, for instance, when he uses ' air ’ where we should use ‘ vapour.’ But what we mean by ‘ air ’ was to Aristotle the elemental vapour, as ‘ water ’ was the elemental liquid, and to substitute ‘ vapour ’ for * air ’ here would be substituting not merely a current English word, but a modern conception.
6 “ In the middle ages there is an Unum quod (unus qui) connertilur cum ente; it is the liypereategorical uninn, and it pluys an enormous and very perplexing part in Mediaeval physics. It is an unum which is not numerical and therefore is not opposed to plurality, and there is no contradiction in saying that things which are numerically distinct may be hypereategorieally unum. This unum is simply tile indefinite article. There is, so far as I am aware, no one of the Western group of the Indo-European languages, except English and Anglo-Saxon, that have a distinctive lonn for tills unum quod oonvertitur cum ente."
Even in English, though we have an indefinite artielp,1 fine ’ is sometimes used in its place, e.g., “ I am now wanting α lxxvii
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translated as ‘ a life ’ instead of ‘ a soul,’ for we mny speak with propriety of a celestial spirit and a plant as each having a life (ψκχη) of its own, but it would be quite another thing to say that, a celestial spirit and a plant each had a soul of its own.
There is, however, no one English word which will always be the equivalent of ψνχή, and in order to make clear what Aristotle is thinking of at the moment, it has been translated variously by—a life principle, a terminable life (which may be cut, short by an accident), a reproductive or digestive function, a thought, mentality or mind—but it is always an individual something, never (as ζωή is) just life, or thought in general.
Again ‘ substance ’ has been rejected in favour of ‘ being ’ or ‘ concrete entity ’ as the English equivalent of ουσία “ chiefly because ‘ substance ’irresistibly suggests materiality; and to raise the question whether the soul is a substance, or to assert that the immaterial and non-spatial, but conscious beings of Aristotle’s theology on the one hand, or individual men, stones and trees on the other, are 1 substances ’ is too great a violation of English usage to be permissible except in professedly technical compositions.” ‘ Concrete ’ means compositum in the Latin sense, i.e. the complex of body and form, which everything is that has a primary existence of its own : everything that would be there whether we existed or not, and this constitutes the first category,
book on such and such a subject ; can you recommend one?" raeuns jn&t the same as “ Can you recommend a book on such and such a subject ? I am nnw wanting one.” And there is no intention here to set the limit at a single one.
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Yet again : shortage is substituted for privation (the established translation of στί/ημ-ις), for privation implies thal something has been taken away, and shortage merely that something- has not been attained L'or instance, tile seals that might under suitable circumstances have developed the full form of quadruped, or the water that might have become ‘ ail·,’ though they are both short of something which they might have had, are neither of them deprived of anything which they have had.
“ Illustrations could of course be multiplied, but these will suffice as apologies to the students of Greek and of philosophy, and as warnings to the. English reader that he must never suppose himself to be in possession of Aristotle’s terminology in an English dress, however faithfully I may hope to convey his meaning.
“ On the other hand I have lo crave indulgence for the use of uncouth words, some of them ignored and others expressly disallowed by the dictionaries, such as ‘ aliveness,’ ‘ awareness,’ ‘ dimensionality,’ ‘ quantitive ’ and ' qualitive ’ ; and of innovations or archaisms such as 1 station ’ as the correlative of ‘ motion ’ or ‘ continent ’ as the correlative of ‘ content,’ 0 and of some frank barbarisms in the way of hyphened composites which are in no danger of causing confusion of thought however much they may offend propriety.”
a “ I bay 1 a motion interrupted hy stations ' ·, ‘a motion is nnt made up of stations, any more than a line is made up of points.' And I call α vessel that contains ' the vessel continent’ or even ‘the continent’ in contradistinction to the ‘ content,’ as meaning in fact the vessel that contains the content.”
lxxix
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V. Note on certain Mathematical Conceptions
The following is an attempt to give the un-matliematical reader some idea of Hie mathematical conceptions which permeate the Physics. No detailed knowledge of mathematics is necessary, but the meaning- of certain abstractions such as magnitude, dimension, divisibility, surface, line, point and so forth must be firmly grasped in order fully to understand the significance of Aristotle’s reasoning.
Divisibility.—The question of divisibility is a crucial one, and we will begin by considering that.
We see that a collection of individuals can be broken up into groups, and these can again be broken into smaller groups, and so on and so on ; all these divisions will, roughly speaking, be alike, and this can go on until each individual stands alone. The process of division can still be carried on, but if an individu-al is broken up it thereby loses itsindwidu-alily For instance, if a chair is broken up, the parts will not be small chaim but pieces of wood, cane, and so on. The divisions of an orange are not small oranges, nor the parts of a man small men. The divisions of a homogeneous mass on the other hand are all exactly alike. But things that in everyday life we call homogeneous may not really be so, and experiment may show that if they are divided and subdivided again and again the parts will be homogeneous only up to a certain point, after which they too are reduced to individuals, and if the process is continued they will lose their individuality.0
“ Observe that the term ‘ division ’ is here, as. elsewhere, used in different benbeb.
(σI The Process of dividing a limited, quantum into parts is called division.
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If a lump of gold is cut in two there will be a certain amount of wastage and distortion, the whole of the gold will not remain in the two parts, and they will not fit together perfectly. If the process is continued, the wastage will tend to exhaust the gold (it does not destroy it, but it makes it unavailable) ; but this is due to the limitations of actual conditions. Wastage and distortion are imperfections, not functions of dividing. The perfect ‘ cut ’ would neither waste nor distort : the two parts would comprise the whole of the gold, and they would fit together so as to leave no spaces between them and would take up no more room than the uncut lump. There would then be no trace of the ‘ cut,’ but it would still ‘ mark off ’ the parts, and if the pressure which held them together were removed it would determine where they fell apart and how much of the gold was in each part. So though the cut takes up πο room, ‘and is no part either of the gold it divides or of anything else, it lias a definite position and extension.
(b) The Parts into which a limited quantum is divided are called divisions. These divisions when added together make up the whole of the quantum of which they are part's, and if they are successively removed there will be less and less of the original quantum left. There is yet another sense in which the term is used, viz. :
(ν) The Boundaries whose function it is to mark off the parte are also called divisions. In practice thase divihioni 1 use up ’ some of the quantum they divide. For instance, the hedges which marie out fields, occupy some of the ground, and if there weie enough of them they would eventually fill up the whole of the ground ; but this is not part of the function of a boundary ; it is an imperfection due to physiciil conditions. The perfect boundary would take up no room, anil removing it would neither increase nor dimmish thf· available space.
lxxxi
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Its exisl ence, though not materia], is none the less real; it ns in fact what is meant by a mathematical surface.
Now suppose a lump of gold to be divided (by ‘perfect’ eu1s) into layers. These layers may be ag-ain divided ini o thinnei layers, and so on and so on. The layers are parts of the gold and when added together build up the whole of it. The ‘ cuts ’ ον ‘ surfaces,’ on the other hand, are not parts of the gold; and as we have seen thejT have no material existence.
There is no limit to the conceptual possibility of thus slicing up a solid continuum, for however long wc go on there must always be a layer between one ‘ cut ’ and the next, which layer, however thin, must occupy some room and is conceptually divisible into yet thinner layers. Thus we can never say that any two cuts (surfaces) are the nearest conceivable to each other, for they are always separated by a conceptually divisible layer.
A surface is conceptually divisible into less extensive surfaces, which exactly fit into each other, and together make up the whole of the original surface. The conceptual ‘ boundaries ’ by which it is divided up are not themselves parts of the surface, and therefore do not tend to exhaust it; they are in fact mathematical lines which are no more parts of a surface than a surface is part of a solid.
Two lines running side by side may be as close together as we choose to imagine them, but they will always be ' spaced ’ : there is always a conceptually divisible strip of surface between them, and a strip, however narrow, is still a part of the surface, and the surface can be built up from and divided into these strips, but the dividing lines are no part of the surface ; they simply mark off its parts, Ixxxii
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Ycl a line, though it has no material existence, lias length and position. It therefore does exist, though not materially. Its length can be divided into shorter lengths, the sum of which is identical with the whole length. The ‘ boundaries ’ of a line are not parts of it; they simply serve to mark it off into parts. They are in fact mathematical points, which are no move parts of α line than a line is part of a suvface or a surface part of a solid.
Two points may be as close together as we choose to imagine them, but they must always be spaced ; there is always a conceptually divisible length of line between them, and the line can be built, up from, and divided into these lengths. But the dividing points are no part of the line ; they simply mark off its parts.
To sum up :
A solid body which has a material existence is conceptually divisible by surfaces.
A surface has no material existence; it exists in virtue of having extension and position, and it is conceptually divisible by lines.
A line exists in virtue of having length and position, and it is conceptually divisible by points.
A point exists in virtue of having position; it is indivisible.
Magnitude can be conceived as ‘ that which is divisible ’; that which is indivisible is not a magnitude. The terms ' divisible ' and * indivisible ’ belong to the class of opposites which lie calls contradictories ; they ate mutually exclusive and there can be no intermediate .state.®
“ Some opposites are not contradictories : hot and cokl, for instance, or wel and dry, (ire oppobites hut they are not contradictories. They arc extremes between which there are
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Points are indivisible and so are not magnitudes.
Lines, surfaces, and solids are all divisible and are therefore all magnitudes. But they do not all belong to the same ‘ order ’ of magnitude.
The ‘ order ’ or ‘ dimensions ’ of a magnitude depends on the further divisibility of the boundaries by which it can be divided up.
A line is a one-dimensional magnitude, being divisible by in-divisible boundaries (points).
A surface is a two-dimensional magnitude, being divisible by one-dimensional boundaries (lines).
A solid is a three-dimensional magnitude, being divisible by two-dimensional boundaries (surfaces).
Now as there is no bridge between divisibles and indivisibles, neither can there be any bridge between magnitudes of different dimensions. For if a onedimensional magnitude could become two-dimensional, its indivisible boundaries would have to become divisible, wliich is impossible, as we have seen ; neither can a two-dimensional be built up from one-dimensional magnitudes, for adding magnitudes together does not alter the dimensions of their boundaries. It is easy to see that transformation is equally impossible the other way round.
The same reasoning will demonstrate that there is no bridge between two-dimenwonnl and three-dimensional magnitudes.
Now, owing to our inability to visualize abstractions different degrees of hotness and coldness, or of wetness and dryness. The same thing may vary from time to time between the opposite extremes, tending now to become hotter now colder, The actuality of one extreme implies the potentiality of the other in the same subject. But with con-Iradictory opposites the actuality of the one is the absolute nugatinn both of the actuality and nf the potentiality of the other, m the same subject. tSee Bk. V. ch. iii. lxxxiv
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and to Ihe difficulty of following a demonstration without some actual construction, \vc habitually represent points by dots, lines by thin strokes, and surfaces by tlim laminae, and are thereby subjected to the insidious danger of regarding these representations as at any rate approximations to mathematical abstractions, and if we argue from constructions rather than from definitions, we may easily make false assumptions without knowing it. There is no safe receipt for avoiding this danger, but the test of divisibility is an invaluable check. An assumption is convictably false if it implies that a magnitude is of a different order of divisibility from that which defines it. But many false assumptions pass un-convicted through want of real grasp of Aristotle’s teaching in this matter.
Measurement. — For purposes of measurement and comparison it is convenient to divide up quanta into standard units, and to express them as aggregates of these units.
A ‘ unit ’ is not a 1 unity ’ in the sense of being indivisible, for it may be either an individual, or a group, or a magnitude, or anything else which for the purpose of manipulation, measurement, and comparison il is convenient to treat as a single whole. Any unit suitable for the purpose in hand may be taken as the standard unit, and different units will be required according to tlie quanta and the conditions to be dealt with.
Sometimes the unit will be a specific magnitude, such as a yard, a ton, a load or a cupful; sometimes it will be a kind of individual irrespective of magnitude, such as a man or a chair ; or it may be a group of individuals, suoh ns a constellation of stars lxxxv
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or a grove of trees ; or again it may be such a thing as a dream, or a taste. It may in fact be anything which can be counted.
Units can of course only measure quanta of their own kind : units-of-length measure lengths, units-of-time measure time. An aggregate of units-of-weight is itself a weight, an aggregate of units-of-length is itself a length.
The immaterial 1 boundaries ’ which tell off the successive aggregates are Lheir ‘ numbers,’ and the aggregates themselves are named after their specific numbers ; so that a given number stands both for a numerating boundary and a numeral aggregate.
The system of aggregation applies to units qua units, not qua parts of specific quanta, and the science of arithmetic depends on the system of aggregation, and is applicable to aggregates of any kind of unit. It is not therefore necessary to specify the nature of the unit in order to investigate the properties of numbers, and when this principle has been grasped it becomes possible to experiment with aggregates of easily accessible units, and to apply the conclusions to those not susceptible of direct manipulation. Thus having discovered experimentally that an aggregate of three pebbles and an aggregate of four pebbles together make an aggregate of seven pebbles, we can deduce the fact that three men and four men make seven men; three hours and four hours make seven hours; three dreams and four dreams make seven dreams, and in general, that three and four units together make seven units.
But if we want to measure specific quanta we must choose specific units. If we are told that a distance is ‘ three ’ we do not know how long it is, but if we lxxxvi
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are told that it is three feet or three inches we do knoiv. If we are told that a weight is ‘ three ’ we do not know liow heavy it is, but if we are told that it is thi'ee pounds we do.
The question, now arises of the measurability of a given continuum by a given unit. A unit which will measure the continuum can of course be found, by dividing the continuum itself into equal parts and taking these parts as units. The continuum will then contain an exact number of the chosen units. But can we expect that any unit will be an exact fit, if it has been chosen without reference to the continuum to be measured ?
Take, for instance, a length OA and measure off successive units on the same line.
Fig. 1.	Fig, 2.
If one of the boundaries which mark off the successive units coincides with the point A which marks the end of the line OA (as in Fig. 1), then the unit Trill be an exact measure of OA and OA will contain an exact number of these units. But if the point A falls between two successive boundaries (as in Fig. 2), then the unit is not an exact measure of OA ; OA exceeds one number of units and falls short of the next.
Now it would appear at first sight that we could be sure of an exact fit by taking a .small enough unit, for the smaller the unit the greater is the number of boundaries in a given space. But sirifl)!-lxxxvii
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ness alone gives no ground for the presumption that, the fit will be exact. For however numerous the boundaiies may be, they must always be ‘ spaced/ and the point A may fall between two consecutive ones. We cannot prevent this from happening by inserting still more boundaries, for however close these may be, there will always be some interval betwpen them, and as long as there is any interval the point A may fall within it, and then Lhe unit is not an exact measure of the line.
The measurability of α given line by a chosen unit, then, depends not on whether the unit ia large or small, but on an exact adjustment which is a pure accident, in Aristotle’s sense of this word, unless it has been secured by constructing the unit from the line itself. As there are endless ways of dividing a line into equal parts, so there are endless possible units which exactly measure it, but this does not prevent there being endless possible units which do not exactly measure it.
When two lines can both be measured exactly by the same unit they are said to be commensurable.
We cannot assume that any two lines OA and OB taken at random will be commensurable, for there is no ground for supposing that any unit constructed from OA (by dividing OA into equal parts) will be an exact measure of OB, or that a unit constructed from OB will be an exact measure of OA.
When the ratio (i.e. relation of magnitude) of two lines is such that they cannot be measured exactly by the same unit they are said to be incommensurable. But this does not imply any vagueness or instability in their relationship, but simply that it cannot be expressed numerically, for the lines are not both lxxxviii
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aggregates of the same unit We nve constantly dealing with ratios that are neither vague nor unstable though they are incommensurable. For instance, the ratio of the side of a square to its diagonal is incommensurable, and so it. the ratio of the circumference of a circle to its diameter.®
Infinity.—No actual quantum and no actual process can be unlimited, but a process may be potentially unlimited. An actual quantum may be subject to a potentially unlimited process (such as subdivision), but this does not endow the quantum itself with the quality of potential unlimitedness, for it is in virtue of continuity not of size that the process of subdividing is limitless . just as a long line is potentially divisible into any number of equal parts, so is a short one, for the ' boundaries ’ which divide it take up no room, and therefore do not tend to exhaust the short line an}' more than the long one.
But as the line is neither increased nor diminished by being divided up, it follows that in a given line tile length of its parts must vary with their number, and as the number increases the length must diminish. Thus the processes of numeration and diminution keep pace with that of subdivision. And as there is no limit to potential subdivision, neither can there be any limit to potential numeration and diminution. But these unlimited potentialities cannot be transmuted into
“ The atomists contended that all quanta were reducible to indivisible particles or 1 monads,' and that these constituted the ultimate units from which all quanta are built up. In their view, therefoir, all ratios were commensurable.
Aristotle, on the other hand, held that there was πο limit to the potential divisibility of a continuum. In hia view, therefore, thure would be no ‘ ultimate units ' of α continuum, and therefore there must be jncommensairable ratios.
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unlimited actualities, for however far the process of subdivision is carried it must actually stop somewhere, and is therefore limited ; the result will be an actual number of actual parts ; but no nctual number is unlimited, and the limitation of the number of the pui'ts automatically limits their diminution.
Actually, then, all these processes — division, numeration, tmd diminution—are limited. In fact no actuality can he unlimited, for actualisation means achievement, and imagination can always stretch beyond achievement; and the unlimited potentialities will always remain beyond the limited actualities.
Unlimitedness then exists, not as an accomplished fact, hut as an open possibility which cannot be closed. It is unachievable, and exists only in virtue of being unachievable.
ARISTOTLE’S PHYSICS
VOL. I
BOOK I
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A favourite method of Aristotle’s, in investigating any sulijcct, is to begin by surveying· tlio opinions of previous thinkers (or, in lack uf such, the current opinions and usages of apeuch) and endeavouring tu discover Mime common trend in which they agree, perhaps even when they suppose themselves. to bo in flat contradiction. If he succeeds so far, ho endeavours to define the direction of thin common trend, to push it forward to its natural goal, and there to formulate it. If tlio result so reached enables him to reveal some aspect or fragment of truth underlying each thinker’s system, and at the same time to show why liis imperfect formulating of it exposed him to error, we may tnen feel that we have a reasonable guarantee of its soundness.
This is the method puraued in Book I., but it seems, at first sight, to bring us in a very slender harvest; for at the end of a discussion which puts a very severe strain upon our attention we find ourselves rewarded, by nothing more startling than the assurance that some changes are possible and others not, and that, where there is any change at all, there is something that undergoes the change and some change that it undergoes, so that something is there at the end that was not there at the beginning. A good deal of trouble is spent in considering how to formulate this statement most effectively, but the statement itself appears not only to be obvious but to be irrelevant to the questions with which tlie Book opens, anil as to 3
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which the opinions of thu earlier thinkers are collected ; for we begin by asking, out of liow many elemental bodies tile world of Nature is physically compounded, and we end by trying to determine into liow many factors it is conceptually convenient to resolve the piocess of ‘ changing.’
This is all so, and Aristotle will deliberately have it so. But nil tlie same this Book is a very serious piece of work and in its way a model of discussion. A short introductory chapter givus us the key, if we can but find the skill to turn it through tlie wards.
In this chapter Aristotle lays it down that investigation should begin at the beginning and make for tlie end, which means beginning where we are mid making for wliero we want to be, and this again (in the case of Nature at any rate) means beginning; with the concrete and changing phenomena of the woild revealed to tlie senses, and making for abstract and stable theoretical generalizations that will introduce order, connexion, and sequence into our intellectual apprehension of them ; in a word, our progress must be from the phenomena accessible to tlie senses to tlie conceptions that satisfy the intelligence.
Now, according to Aristotle, all his precursors took tlie opposite course. They began by laying down a general proposition that satisfied, or was even demanded by, their intelligence, and then tried to arrange the facta in harmony with it. The consequence was that their starting-point had no firm attachments to the real subject of investigation, anil their deductions led them to more or less unfruitful and insecure results. But no one knows better than Aristotle that it is half the battle to know what you want to get at and to ‘ ask the right questions ’ about it; and it will therefore be a good day’s work if he can show his readers that, in so far ns his precursors began at the wrong end and were true to their own method, they disagreed with each other and arrived at comparatively Jittle of primary value; but in so far as they allowed Nature herself to force them, surreptitiously as it were, to follow t,he true method, they all manifest a common
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trend and are found to be groping for the right question, wliiuli emerges at the end nf the Book, instead of thu wrong one, suggested by their own axioms, which meets ns at the beginning.
Perhaps it may bo well at this point to introduce parenthetically a few illustrations, from our own circle of familiar idoas, of the way in which an accepted ‘ axiom ’ of reason may entangle thought and perplex observation.
The conception that a tiling cannot net anil produce in effect except where it is (i.e. the denial of the possibility of actio in distans) has led to ditaHati&faction with the law, or even the observed fact, of gravitation, because the statement of it treats dwlanl· bodies as affecting each other. The wine conception has also led to the hypothesis of α luminiferous ether, tin? existence of which lias obstinately evaded all tusts, jinil the constitution of which defies consistent formulation.
Οι· again, Jevnns, in his attempt to unify I,lie principles of science, was long baffled hy finding that, whereas in arithmetic one and one make two, in logic one and one make one. At last he discovered that in arithmetic! too one anil one make one if they are both the same one. It is one and another that make two.
Compare Bergson’s assertion: that the axiom1 two bodies cannot occupy the same space ’ is contradicted by science all along the line, but still holds its own, becausp, though not a property of matter, it is a property of two-ness.
These latter examples will Reive to illustrate the further point (of great significance in connexion with Aristotle’1? refutations) that, any speculative axiom we jump at lias to be expressed in language ; and language—which has been evolved, by processes tluit are anything but rigidly logical, systematic, and consistent—embodies many ambiguities and conceal*! many obscurities ; so tliat, if apparently axiomatic statements are suddenly arrested and petrified, without adequate scrutiny and analysis, the deductions drawn from them may lead us far indeeil astray.
To return to Aristotle. The particular axiom which he believes to Lave misluil and enslaved his precursors is
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variously expressed as 1 nothing can come out of nothing or ‘ the existent cannot come out of the non-existent, or the non-existent nut of the existent. ’ This axiom, as understood by those who accepted it, Aristotle regards as false. Tho deductions they made from it, so far as they were seriously accepted, flatly contradicted Nature, and also led to internally self-contradictory conclusions ; or at the very least, tended to divert attention from the true problem and from fruitful attempts to deal with it.
Parmenides and liis disciples, according to Aristotle, clearly saw that their axiom amounted to a blank contradiction of all change and movement, and so to a conception of Nature as unitary and rigidly unchanging and undifferentiated. They granted that ‘ appearances ’ contradict this; that is so much the worse for llie appearances. They contradict the truth and therefore do not exist at all, but only ‘ appear ' to do so.
Others were less consistent, but aa they too held it to be impossible for any tiling to come out of nothing, the question that chiefly interested them was not ‘ How are we to regard change, and liow investigate changes ? ’ but ‘ What aru we to suppose it is that is always there in reality, while it appears as if everything- were passing in and out of existence ? ’ It is really all air, said one ; all water, said another ; the four elements, said a third ; every known substance or tissue out of which, things are visibly built up by addition and interlacing, said another. Thus they were all of them looking for the ‘ existent,’ i.e. the reality (as distinct from appearance) which never comes to be or ceases to be, Taut is ‘ always there/ This, however, was not examining the fact of change (which is tho distinctive characteristic of what we mean by Nature) at all. It simply diverted the mind from it. And, obscurely feeling this in spite of themselves, all the thinkers (even including· Parmenides himself, when he deign» to look at ' appearances ’) had recourse to certain agents of change, which they brought in under the guise of ‘ contrasted principles,’ such aa ‘ hot and cold,’ or ‘ more and leas/ and so forth, ■between which, as between two poles, change takes place 6
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—or seems to do so. Obviously, then, it is here that wo must look for the tracks of that driving force of the trutli tlial· secretly diverted them from the lino* they were trying to follow, and hired them into an undesigned accord with Nature, and so with each other, even where they weru most conscious of mutual opposition.
Thus at last we come to the right questions, and ask : 'VHiat conceptual analysis of the observed process of change will give us the best starting-point for deal' thinking and fruitful observation ? What und hmv many are the factors or constituents of change ? Wliat technical terms give best promise of precision and accuracy ?
Aristotle tries a variety of formulae and compares their merits, always keeping steadily in view the passage of the changing thing from one state to another. lie notes a certain goalfulness in Nature, analogous to our own purposeful actions. He secs that, if we follow any definito series of changes, such as that from the acorn to the onk, we find that at every stage of progress the changing thing lacks something of the thing it is to be, and this ‘ shortage ’ is an essential characteristic of what, at the moment, it already is : and this provokes interesting· reflections as to the relation of the ‘ existent or non-existent ’ philosophy to these ‘ absences ’ or ‘ shortages,’ which aie negative yet definite. Are they existent or non-existent ? What is this ‘ not-yel-tliere-ness ’ (which, under a more positive aspect, we call a ‘ potentiality ’) that goes shares with ‘ alrcady-there-ness ’ in the ceaseless ‘ becomings ’ of Nature ?
7
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CHAPTER Ι
ARGUMENT
By ‘ understanding ’ things «ν» mean getting at their causes and constituent elements, and apprehending first principles. In the order of nature we think of things being built up from their elements, of effects following causes, and of movements and changes as obeying principles (184 a 10-16).
But our experience, on the other hand, introduces us first and most directly to concrete and individual objects and their behaviour, and we have to work back from them to general principles or ultimate elements. Our progress, then, in studying nature, must be from, what is familiar to our senses to what is luminous to our intelligence, or from what is first or most accessible to us, to what is first or most fundamental in nature (a 16-26),
Names and definitions are related to synthetic and analytic concepts respectively (a 26-b 14). {Aristotle uses a single word {-γνώριμον) alike for what can be directly recognised by the senses as fact, and for what is demanded or accepted by the mind as lying behind it and explaining it. The translation makes no attempt to follow him m this.)
[This prefatory chapter is to ‘ clear up the question of the beginnings of the science of Nature ’ {l. 15). The term ‘ beginnings ’ {ίρχα-ί) is loosely used without clearly dis-
ARISTOTLE’S PHYSICS BOOK I CHAPTER I argument (continued)
tinguishing three senses: (a) the primary elements of natural things (&θ(ν τρωτό ν ylyverai Ινυπάρχοντοι, Met. 1013 a 4) ; (b) the starting-points of a science. In a
systematic science, e.g. geometry, these are (i) the premisses or basic truths (SOιν γνωστόν rh πράγμα. τρωτόν, 1013 a 14), which are ‘ true, primary, immediate, and intrinsically more intelligible than the conclusion and prior to it,' and are apprehended hy intuition (i-oDs). Anal. Post. 71 b 20, 100 b 12. (ii) But the best starting-point for inquiry or learning (μαθήσοωτ οιis άτό τοι! πρώτον aται riji τον τράγματοι άρχηι tviore άρκτέον, όλΥ SOev ρφστ' &ν μάβοι, 1013 a 2) must be ‘ things more immediately cognizable to us' by sense-perception.
The path to knowledge starts from (b ii) the indistinct (συγκοχυμένον, rf Poet. 1450 b 37) unanalysed whole (S\ον) given by sense-perception, which has for its object the concrete individual thing (a man), but dimly discerns in this the universal (Man), Anal. Post. 100 a 16. The analysis of this universal into its constituent parts (μΙρ·η, τί καθ’ ίκαστα) carries us up towards the. primary concepts and basic truths (b i), just as we understand the nature of a complex thing when we have analysed it into its elements (λ).
This might lead us to expect that Aristotle would go on to establish, by induction from the data of sense-observation
9
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argument (continued)
(u ii), the premisses or basic truths (b i) of Physics. But the άρχαί which ho proceeds to discuss m Chapter II. are not sense-data, but the alleged, elements of natural things (a). The connexion between the chapters may he in the vn-
i ίο Ἑ7τ-ειδή το είδέναι καί τό έπίστασθαι συμβαίνει, ττερι πάσας τάς μεθόδους ὥν είσιν άρχαί ή αίτια ή στοιχεία, εκ του ταΰτα γνώριζειν—τότε γὰρ οίόμεθα γινώσκειν, έκαστον, όταν τα αίτια γνωρίσωμεν τα πρώτα και τάς άρχάς τάς πρώτας και μέχρι των ι, στοιχείων—,δήλονδτικαιτής περίφύσεως επιστήμης πειρατέον διορίσασθαι πρώτον τα περί τάς άρχάς.
ΙΙέφυκε δέ εκ των γνωριμωτέρων ήμΐν ή όδος και σαφέστερων επί τὰ σαφέστερα τη φύσει καί γνωριμώτερα· ου γάρ ταύτά ήμΐν τε γνώριμα καί απλώς. διόπερ ανάγκη τον τρόπον τούτον προ-20 άγειν εκ των ό.σαφεστέρων μεν τη φύσει ήμΐν δέ σαφέστερων επί τὰ σαφέστερα τη φύσει καί γνωριμώτερα.
Ἔστι δ’ ήμΐν πρώτον δήλα καί σαφή τὰ συγκεχυμένα μάλλον· ύστερον δ’ εκ τούτων γίνεται γνώριμα τα στοιχεία καί αι άρχαί διαιροΰσι ταΰτα. διά εκ τών καθόλου επί τά καθ' έκαστα δει προ-25 ιέναι· το γάρ δλον κατά την αίσθησιν γνωρι-
α καθόλου and καθ' Ηαστα, when contrasted, usually mean
*	general ’ and * * particular ’; but here they are used in the other and less frequent sense of ‘ concrete whole ’ and ‘ constituent factors1; as in De gen. H cor. ii. 4 (331 a 20), where ‘ air,’ * water,’ etc., are regarded as each of them constituting a single v&v or καθόλου, and their attributes
*	moist,’ ‘ warm,’ etc., as each constituting a καθ' (κάστον. Were the words taken in their more usual sense there would not only be an insuperable difficulty here, but also a flat contradiction between this passage and the τό μίν yhp 10
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argument (continued)
expressed thought that the starting-point (u ii) of our present inquiry must he the confused notions of our predecessors about (a), which we proceed to analyse, with a view to arriving at the true fundamental notions.—C.]
In all sciences that are concerned with principles or causes or elements, it is acquaintance with these that constitutes knowledge or understanding, For we conceive ourselves to know about a thing when we are acquainted with its ultimate causes and first principles, and have got down to its elements. Obviously, then, in the study of Nature too, our first object must be to establish principles.
Now the path of investigation must lie from what is more immediately cognizable and clear to us, to what is clearer and more intimately cognizable in its own nature ; for it is not the same thing to be directly accessible to our cognition and to be intrinsically intelligible. Hence, in advancing to that which is intrinsically more luminous and by its nature accessible to deeper knowledge, we must needs start from what is more immediately within our cognition, though in its own nature less fully accessible to understanding.
Now the things most obvious and immediately cognizable by us are concrete and particular, rather than abstract and general; whereas elements and principles are only accessible to us afterwards, as derived from the concrete data when we have analysed them. So wc must advance from the concrete whole to the several constituents which it embraces ; ° for it is the concrete whole that is the
καθόλου κατά rbv \Syov -γνώριμον, τ6 Si καθ’ ϊκάστον κατά τήΐ' αΧσθησιν, of chap. ν. (189 a 5 sqq. and 72 a 1 sqq.).
n
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μώτερον, τὰ Be καθόλου δλον τί ἔστιν · -πολλά γαρ περιλαμβάνει ώσπερ μέρη τό καθόλου. w Π έπονθε δέ ταύτό τοΰτο τρόπον τινα και τα ονόματα προς τον λόγον δλον γάρ τι και άΒιορίστως σημαίνει (οἶον ό κύκλος), 6 δέ ορισμός αυτοϋ Βιαιρεΐ είς τὰ καθ' εκαστα. και τα παιΒία τό μεν πρώτον προσαγορεύει πάντας τούς άνΒρας πατέρας και μητέρας τὰ? γυναίκας, ύστερον Be Βιορίζει τούτων εκάτερον.
CHAPTER II
ARGUMENT
Bow many primary constituents of things are there ? Λ few elements or principles, or infinity of atoms ? (184 b 15-25).
The dogma_of Parmenides that all Nature is one and rigid, amounts to a denial that any science of' changing material things ' {which is what we mean hy Nature) can exist at all; and therefore the discussion of it belongs to First. Philosophy, not to Physics. Nevertheless, since it has a philosophical interest, and incidentally raises questions that concern the Physicist, we will not stand on our right to ignore it (b 25-185 a 20).
To begin with, then (since there are different ways of ‘ existing does the assertion ‘ everything that exists is one ' refer to substantive, or quantitive, or qualities existence f If to all, or to more than one of them, then there is more than one ‘ existence,' and Parmenides is wrong. If only to one, then that one must be substantive ; for the other categories exist only in relation to the substantively existent. But to say either with Melissus that the existent is unlimited, or with Parmenides that it is limited, is to make it quantitive as well as substantive (a 20-b δ).
12
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more readily cognizable by the senses. And by calling the concrete a ‘ whole ’ I mean that it embraces in a single complex a diversiLy of constituent elements, factors, or properties.
The relation of names to definitions will throw some light on this point; for the name gives an unanalysed indication of the thing (‘ circle,’ for instance), but the definition analyses out some characteristic property or properties. A variant of the same thing may be noted in children, who begin by calling every man ‘ father ’ and every woman ‘ mother,’ till they learn to sever out the special relation to which the terms properly apply.
CHAPTER II argument (continued)
Again, ‘ one ’ is just as ambiguous as ‘ existent.' It has three meanings : (1) a continuous line may be one, though divisible infinitely; (2) there may be two names for one thing ; (3) or an individual (i.e. an ‘ individable ’ unit) that ceases to exist as a unit when broken up, may be one. But in none of these senses can ‘ everything ' be ‘ one ' (b fl-25).
Some later thinkers also—not understanding that the concrete oneness of a single subject may embrace a multitude of attributes and relations, and also believing (through failure to distinguish between the copula and the verb substantive) that to say ‘ a man- is pale-complexioned' would imply that ‘ pale-complexioned ’ existed as an entity— wrenched language in a vain attempt to avoid the (really quite unimpeachable) attribution of unity and multiplicity to one and the same subject (b 26-186 a 3).
13
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184b 16 Ανάγκη δ’ ήτοι μίαν εἶναι την αρχήν ή πλείους· καί el μίαν, ήτοι, ακίνητον {ως φησι Παρμενίδη? και Μελισσος) ή κινονμένην {ώσπερ οι φυσικοί, οι μεν αέρα φάσκοντες είναι οι δ’ ύδωρ την πρώτην αρχήν) ■ ει δὲ πλείους, ή πεπερασμένας ή άπειρους· καί ει πεπερασμένας πλείους δε μιας, ή δυο ή 20 τρεις ή τέτταρας ή άλλον τινα αριθμόν καί ει άπειρους, ή ούτως ώσπερ Δημόκριτος, το γένος εν σχήματι δὲ ή εϊδει διαφερονσας, ή καί εναντίας.
'Ομοίως δε ζητοΰσι καί οι τὰ όντα ζητοΰντες πόσα· εξ ὥν γάρ τὰ όντα εστί, πρώτον ζητοΰσι ταΰτα πότερον εν ή πολλά, καί ει πολλά, π επεpair, σμένα ή άπειρα· ώστε την αρχήν καί τό στοιχείον ζητοΰσι πότερον εν ή πολλά.
Τό μεν ουν ει εν καί άκίνητον τό ον ακοπείν ον 185 α περί φυσεώς έστι ακοπείν ώσπερ γάρ καί τω γεωμέτρη ούκέτι λόγο? εστί προς τον άνελόντα τάς άρχάς, α λλ’ ήτοι έτέρας επιστήμης ή πασών κοινής, ούτως ουδέ τω περί αρχών ου γάρ ἔτι αρχή έστιν, ει εν μόνον καί όντως έν έστιν ή
° ί) καί έναντίας, not only ‘ differing in form,’ but also ‘ of contrasted qualities. ’ (particles of bone, flesh, etc.). The reference, apparently, is to Anaxagoras. Cf i. iv, p. 43.
6 [For πρώτον Bomtz conjectured πρώτων, i.e. ‘ primary constituents.’ Similarly Plato (Soph. 242 c), after discussing Parmenides, reviews the other philosophers who have undertaken to decide the number and nature of τα, όντα (ultimately real constituents of things): are they two or three, one or many, or both one and many, etc. ?—C.]
14
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Well, then, there must be either one principle of Nature or more than one. And if only one, it must be either rigid, as Parmenides and Melissus say, or modifiable, as the Physicists say, some declnring air to be the first principle, and others water. If, on the other hand, there are more principles than one, they must be either limited or unlimited in number. And if limited, though more than one, they must be two or three or four, or some other definite number. And if they are unlimited, they must either be, as Democritus held, all of the same kind generically, though differing in shape and sub-characteristics, or of contrasted nature as well.®
The thinkers who inquire in ho the number of ‘ absolute entities,’ again, follow the same line. For their first b question is whether the constituents of which tilings are composed are one or more than one; and, if more than one, are they limited or unlimited ? So they, too, are inquiring whether there is one principle or ultimate constituent, or many.
Now, as to the contention that all existence is one and is rigidly unchanging, we might say that it does not really concern the student of Nature, and he need not investigate it.; any more than it concerns the geometer to argue with one who denies the geometrical axioms. Such questions must be dealt with either by some other special science or by a fundamental discipline that underlies all the sciences. And so it is in this matter of the unity of the natural principle, for if it is only one, and one in the sense of rigidity, it is not a principle at all; for a principle must be the principle of some tiling 15
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185» 6 γάρ άρχή τινα? ή τινών. δμοιον δή το σκοπεϊν ει ούτως εν καί ττρδο άλλην θεαιν όποιανοΰν δια-λεγεσθαι τὥν λόγου eve/ca λεγο/χένων (οἶον τήν 'ΙΙρα/ίλίΐτ^ιον, ή €ἴ τι? ψαιή άνθρωπον ένα τὰ ον εἶναι) [ή λόειν λόγον εριστικόν, όπερ άμφότεροι μεν εχονσιν οι λόγοι, και ό Μελισσον «ται ό ίο Παρ/ιενίδον—καί γὰρ ψευδή λαμβάνουσι και ασυλλόγιστοι εισιν—μάλλον 8* 6 Μβλίσσου φορτικός και ούκ εχων απορίαν], άλλ' ενός άτοπου δοθεντος τα άλλα συμβαίνει· τοΰτο δε ούδεν χαλεπόν.1 ήμΐν δ’ ύποκείσθω τα φύσει ή πάντα ή ενια κινούμενα είναι· δήλον δ1 εκ τής επαγωγής, άμα δ’ ούδε λυειν 16 άπαντα προσήκει, άλΧ ή όσα εκ των αρχών τις επιδεικνύς ψεύδεται, όσα δέ μη, ου (οἶον τον τετραγωνισμόν τον μεν διά των τμημάτων γεωμετρικού διαλΰσαι, τον δ’ Άντιφώντος ου γεωμε-
1 [Bekker proposed to excise 8 δπερ άμφύτεροί ... 12 χαλεπόν, comparing 186 a 6-10. W. bracketed ή λύειν λόγοι» ipMTiK&v as ‘ an editorial interpolation ’ and καί yap ψευδή . . . απορίαν (sic) ‘ as a stray from 186 a 7.’ But he must have meant to excise also δ περ άμφότεροι . . Πα ρμενίδου, which cannot stand alone and is not translated. 9 ά\λ’ ivbt ■ . . 12 χαλεπόν is bracketed at 186 a 9. W.’s note is s
‘ The whole of the passage which appears in Chapters II. and III. in the mss, and editions was regarded by Bekker, followed by Prantl, os belonging to the latter context. But if it is taken as a whole it contains a flat contradiction: άσυλλδχιστοί είσιν . . . άλλ' ivbs άτύπου δοθέντοε τίλλα συμβαίνει — “ Their syllogisms are false . . . but their conclusions follow from their premises.” If the passage is divided between the two places, as I suggest, the contradiction 16
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or things other tlmn its naked self. To consider, therefore, whether the natural pmiciple is one in this sense, is like discussing ;my other paradox that is set up j ust for tlie sake of arguing, like the paradox of Hcraclcitus,1* or the contention (should anyone advance it) that the totality of existence is one single man. If their fundamental paradox is admitted, there is nothing strange m all their other paradoxes following from it. Let us then start from the datum that tilings of Nature, οι (to put it at tlie lowest) some of them, do move and change, as is patent to observation ; and let us make a note that we are not bound to answer every kind of objection we may meet, but only such ah are erroneously deduced from the accepted principles of the science in question. Thus, it is the geometer’s business to refute the squaring of the circle thut proceeds by way of equating the segments, but he need not
“ [That ‘ opposites ’ are ‘ one,’ e.g. ‘ good and evil are one/ Ileiadeitus,/™^. 58 (57 Byw.). Of b20. Ilcracleitus whs understood by some to he denying the maxim of contradiction, Met. 1005 b 23.—C.]
disappears; for in Chapter II. Aristotle says that, if you accept the patudoxical conclusion that Nature is a rigid unit, all the other paradoxes of the school (as to time and space for instance) inevitubly follow. In Chapter III., on the other hand, lie starts with the false (because ambiguous) premise that “ nothing can come out of nothing ” and shows that his opponents do not argue soundly even from that. The words 1) λι'jew λίγοι/ epiensiv (a kind of eclio of the άμφίη-epoi yap έριστικΰιϊ trvWoyltorrni) appear to be an unintelligent editorial attempt to make room for both terms of the contradiction.’
The repetition of the illustration from the geometer (185 α 1-3 und U-17) suggests that thii whole paragraph is a conflation of two recensions.—C.]
VOL, ι	c	17
ARISTOTLE
185 a τρικον). ου μην άλλ’ επειδή 7τερϊ φυσεως μεν ου, φυσικός δέ απορίας συμβαίνει λέγειν αΰτοΐς, ’ίσως au έχει καλώς επί μικρόν διαλεχθήναι περί αυτών έχει γαρ φιλοσοφίαν ή σκέφις.
*Αρχή δέ οίκειοτάτη πασών, επειδή πολλαχώς λέγεται τό ον,1 πώς λέγουσιν οι λέγοντες εΐναι εν τα πάντα, πότερον ουσίαν τὰ πάντα η ποσά η ποια-1 [After τύ &ν E bus ISeiv.—C.] * 1 2
“ The problem of squaring the circle as it was originally conceived is to construct, by means of ruler and compasses alone, a rectilinear figure whose area is equal to that of a given circle. And il is to this problem that the three solutions mentioned by Aristotle address themselves.
1.	The solution by segments : Simplicius tells us that this refers to some very ingenious constructions of menisci, or Junes, by Hippocrates of Chios. Simplicius gives us the constructions and explains them at length. The fallacy in this demonstration, it appears, consists in confusing lunes of different forms, and assuming that, because certain kinds of lunei (as Hippocrates showed) can be squared, others, required for the quadrature of the circle, can also be squared, whereas in fact they cannot. It seems unlikely that Hippocrates himself should be guilty of this confusion, but whoever the author of this demonstration was, he purports to have based it on the accepted principles of geometry, and it is therefore, Aristotle says, the business of the geometer to refute it, by pointing out where the error lies.
2.	Antiphon's solution : Antiphon is only known to us by this passage, but Simplicius informs us that the construction he proposed was to inscribe a square m the circle, and on each of the four sides regarded as chords of the circle to build two chords meeting in the midway point of the circumference above it. We shall then have an octagon inscribed in the circle, but the chords which constitute its sides will still be 18
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consider Antipho’* ,solution," And yet, after all, though thou· (the Eleiitics’) contention does 7iot concern the study of Nature, it docs incidentally raise points that are of interest to the physicist ; so perhaps it will be as well to examine it biiefly,— especially as it has a certain philosophical interest of its own.
Now since the term ‘ existent ’ is itself ambiguous,6 it lies at th<j very lieiu l of the matter to inquire whether (1) they who assert all existing things to be ‘ one ’ are thinking of all existing things substantively ον quantitively or qualit.ivdy. Or (2) are all existing short in their tot.-il pcnplury of the length of the circumference of the circle. Hut, suys Antiphon, jou must continue the pioccsh until II ic sick··»"are so small as lo fiill comci-dently upon Ult·lr respective .sections of the circumference, and then jou will have ,·ι polygon equal in urea lo lli<; ciicle.
To tliis Aristotle Mmply lemurkb that a geometer, as such, has nothing to say, because it assumes that the circumference is alieady made up of minute straight lines, so that n very small chord may be coincident with a corresponding .section of it; thib is contrary to the axioms and principles uf geometry, and the geometer is only concerned with what professes to be based on those principles.
3.	There was also one Bryson, referred to in the Posterior Analytics, ix., 75 b 40. He argued that any polygon inscribed in the circle must have a less area, and any polygon circumscribed to it must have u greater area, than the circle. It follows thut there must be somewhere a polygon which equals it (observe that the sides of such η polygon would obviously cut the circumference). To this demonstration in itself Aiihtotle raises no objection, but he says that it is a general or logical, rather than a geometrical demonstration. For the geometer must show you not only that such a polygon is possible, but how you arc to construct it. Bryson doe·; not do this.
The question of .squaring the circle is further discussed in an excursus, p. !)f>.
6 See Gen. Introd. p. Ini.
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185 α καί πάλιν πότερον ουσίαν μίαν τα πάντα (οἶον -J άνθρωπον ένα ή ίππον 'ένα ή ψυχήν μιαν) ή ποιόν, έν δέ τούτο (οἶον λευκόν ή θερμόν ή των άλλων τι των τοιουτων)' ταΰτα γάρ πάντα διαφέρει τε πολύ και αδύνατα λέγειν.
Ει μεν γάρ ἔσται καί ουσία καί ποσόν καί ποιόν —καί ταΰτα είτ άπολελυμένα άπ αδήλων είτε μη—πολλά, τὰ όντα· ει δέ πάντα πριον ή ποσόν, Μ είτ’ οΰσης ουσίας είτε μή οΰσης, ατοπον, ει δει άτοπον λέγειν τὰ αδύνατον, ούθεν γὰρ των άλλων χωριστόν ἔστι παρά τήν ουσίαν πάντα γάρ καθ’ υποκειμένου τής ουσίας λέγεται. Μέλισσος δε τό ον άπειρον είναι φησιν. ποσόν άρα τι τό ον τό γάρ άπειρον έν τω ποσω, ουσίαν δέ άπειρον εἶναι 185 b ή ποιότητα ή πάθος ου κ ενδέχεται ει μή κατά συμβεβηκός (ει άμα καί ποσά άττα εΐεν)· ό γάρ τον άπειρου λόγος τω ποσω προσχρήται, ὰλλ’ ούκ θυσία ούδέ τω ποιώ, ει μεν τοίνυν καί ούσία εστί καί ποσόν, δύο καί ούχ έν τό ον ει δ’ ούσία μόνον, * *
0 On the supposition that the ‘ life ’ or ‘ soul ’ is an independent entity, to which, however, Aristotle must not be supposed to commit himself here.
6 [I understand Aristotle's main alternative here to be: Do they mean (1) that all things belong to only one category : 1 all things are Substance,’ or ‘ all things are Quality, etc., and, if so, to which category ? or (2) that all things are a single thing belonging to one category: ' all things are ft single substance ’ (a man), or ‘ a single quality ’ (white) ?
* |τΜβ refers to the first alternative, (a) If all things belong to one category only, they must choose which category; ‘ for if all things are to belong to several categories, there must be α plurality.’ He then points out (δ) that the only go
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things ‘ one substance,’ like ‘ one rrmn ’ or ‘ one hovse ’ or ‘ one soul ’ ? “ Or is it, Unit they are all one in quality, (say) all the same 1 while,’ or ' hot,’ or so forth, so that the same qualitive predication can be made of them all ? 11 For though all .such assertions are impossible, yet they are far from being all identical.
(1) Thus (n) if all tilings arc to be one both substantively, quantitively,andqualitively,then (whether we consider these forms of ' being ’ ns objectively separable from each other or not) in any case existences are many and not only one/ Whereas (b) if it he meant that all things are one magnitude, or one quality, then, whether there be any substantive existence at all or no, tlie asserbion is absurd—if we may so call tlui impossible. For none of the categories except ‘ substance ’ can exist independently, since all the rest must necessarily be predicated of some substance as tlieir subjectum. But Melissusd says that the Universe is unlimited, which would make it a magnitude or quantum, since ‘ limited ’ and ‘ unlimited ’ pertain to quanta only, so that no substantive being and no quality or affection can, as such, be called unlimited (though it may incidentally be a quantum also) ; for the conception of a quantum enters into the definition of ‘ unlimited/ whereas the conception of substantive existence, or quality, does not. If then (a) the ‘ existent ’ is both a substance and a magnitude, it is two and not one ; whereas (6) if it is a substance
possible category is Substance; but then Melissus oiighl· not to say that Bciiir is unlimited ϊ for lliib implies, that it is also a magnitude (quantity).—C.]
« [Fray. 2—C.]
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ι j ον κ άπειρον, ούδέ μέγεθος εζει ούδέν ποσον γάρ τι ἔσται.
Ἔτι έπεί καί αύτο το εν πολλαχώς λέγεται ώσπερ καί το ον, σκεπτέον τινα τρόπον λέγουσιν είναι εν τό πάν. λέγεται δ’ εν ή το συνεχές η τό αδιαίρετον ή ὥν ό λόγο? ό αυτός και εΐς ό του τί ην είναι, ώσπερ μέθυ και οίνος. ίο Ει μεν τοίνυν συνεχές, πολλά, τό εν εις άπειρον γάρ διαιρετόν τό συνεχές, (έχει δ’ απορίαν περί τον μέρους καί του ολου—ἴσω? δε ου προς τον λόγον ὰλλ’ αυτήν καθ' αυτήν—πότερον έν ή πλείω τό μέρος καί τό όλον, καί πώς εν ή πλείω· καί ει πλειω, πώς πλείω· καί περί των μερών των μή 16 συνεχών καί ει τω δλιρ εν έκάτερον ως αδιαίρετον, ότι καί αύτά αυτοΐς.)
’Αλλά μήν ει ως αδιαίρετον, ούθέν ἔσται ποσον ουδέ ποιόν ουδέ δή άπειρον τό ον, ώσπερ Μέλισσό?
“ Συνεχές (continuous) and αδιαίρετοι/ (indivisible) each have several meanings. Both words may be used in the strict mathematical sense, or in the popular sense when συνεχή would apply to any simple or complex body, so held together—whether by nature or by art—that by moving a part you move the whole (1016 b 5 sq.), and αδιαίρετον to anything which (though not actually undividable) is taken as a whole. Here Aristotle (atter his wont) is thinking of both words primarily in their mathematical sense, which he regards as typical; the ' continuous ’ applying to magnitudes of one, two, or three dimensions, and the ‘ indivisible ’ to their limiting points, lines, and surfaces; points being indivisible as to all three dimensions, lines as to depth and breadth, surfaces as to depth only. Cf Gen, Introd. p. lxxxiv.
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only, it cannot be unlimited, nor indeed can it have finy dimension at all, for otherwise if. would be quantitive as well as substantive.
(2) Again, since ‘ one ’ is itself quite as ambiguous a term ns ‘ existent/ we must ask in wlmL sense the ‘ All ’ is said to be one. (a) Continuity establishes one kind of unity ; (δ) indivisibility another ;a (c) identity of definition and of constituent characteristics yet it third ; as for instance (the Greek) methy and oinos (both of which mean ‘ wine ’) are ‘ one and the same ’ tiling.
So then, (a) if α single continuum is whut is meant by ‘ one,’ it follows that1 the One ’ is many, for every continuum is divisible without limit. (And this suggests h the question—not to our present purpose, perhaps, but interesting on its own account; whether the part and the whole of a continuum are to be regarded as a unity or as existing severally, and in either case in what sense they are α unity or plurality, und if they are regarded as a plurality in whut sense a plurality. And the question arises again with respect to a discontinuous whole, consisting of unlike parts : In what sense do such parts exist, as several from the whole ? Or if each is indivisibly one with the whole, are they so with each other ?)
• Whereas (δ) if ‘ one ’ signifies an ‘ indivisible,’ then it excludes quantity (as well as quality) ; and therefore, the One Being, not being a quantum, cannot be ‘ unlimited ’ as Melissus declares it to be ; nor indeed
h 1 And this suggests, etc.’ This admittedly irrelevant digression I take to refer to the subject elaborately discussed in iv. iii. apropos of the question whether a body cui) ‘ contain itself ’ or 4 be its own place.’ Λ reference to the whole passage will, I think, justify the expansion, in the translation, of this highly elliptical reference.
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185 b φησιν ούδέ πεπερασμένοι', ώσπερ Παρμενίδης, το γάρ πέρας αδιαίρετον, ον τό πεπερασμένου.
-Γ| Άλλα μην εί τω λόγω εν τα όντα πάντα (ως λώπιον καί ίμάτιον), τον Ηρακλείτου λόγον συμβαίνει λέγειν αύτοΐς- ταύτόν γάρ ἔσται άγαθω και κακφ εΐναι και μη άγαθω και άγαθω—ώστε το αυτό ἔσται αγαθόν καί ούκ άγαθόν καί άνθρωπος καί ίππος, καί ου περί του εν εΐναι τα οντα ό 20 λόγο? ἔσται αύτοΐς άλλα περί του μηδέν—καί τό τοιωδί εΐναι και τοσωδί ταύτόν.
Έθορυβοΰντο δέ καί οι ύστεροι των άρχαίων όπως μη άμα γένηται αύτοΐς τό αυτό έν καί πολλά, διό οι μεν τό ἔστιν άφεΐλον (ώσπερ Αυκόφρων), οι δέ την λέζιν μετερρυθμιζον, οτι ό άνθρωπος ού 30 λευκός έστιν ὰλλὰ λελεΰκωται, ουδέ βαδίζων ἔστιν ὰλλὰ βαδίζει, ινα μη ποτε τό ἔστι προσάπτοντες πολλά εΐναι ποιώσι τό εν, ώς μοναχώς λεγομένου του ενός η του οντος, πολλά δέ τὰ όντα η λόγω (οἶον άλλο τό λευκω εΐναι καί μούσι κω, τό S’ α ντο άμφω· πολλά άρα τό έν) η διαιρέσει, ώσπερ τό σλον * 6
“ [pf 185 a Ί. If two contradictory predicates can be simultaneously asserted of the same thing, we may just as well say ‘ all things are not-one ’ (quasi μηδ’ Hv) as say that they are ‘ one.’—C.]
6 [Of Plato, Soph. 251 λ, Philebus 14 d. Lycophrcm was a sophist, a pupil of Gorgxas (Zeller, ΙΛ 13233).—C.]
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‘ limited ’ as Parmenides has it, for it is the limit only (which is not a quantum), not the continuum which it limits, that complies with the condition of indivisibility.
Lastly (c) if the contention is that all things are identically ‘ one and the same ’ by definition (as ‘ clothes ’ and ‘ garments ’ are) we are back again at the Heracleitean paradox ; for, in that case, being good and being bad will be the same and being not-good the same as being good—with the consequence that the same thing will be both good and not good, or both a man and a horse, and we shall no longer be maintaining that all existences are one, so much as that none of them is anything0—and being of a certain quality will be the same thing as being of a certain magnitude.
Indeed some of the later ancients were themselves disturbed by the danger of finding themselves admitting that the same thing is both one and many;6 and therefore some of them, like Lycophron, banned the word ‘ is ’ altogether ; while others did such violence to language as to substitute for ‘ the man is pale-complexioned ’ the phrase ‘ the man has complexion-paled/ or to admit ‘ the man walks ’ but not ‘ the man is walking,’ for fear of making the one existent appear many by affixing the word ‘ is ’ ; which nervousness resulted from their equating 1 is ’ with ‘ exists ’ and ignoring the different senses of ‘ one ’ or of ‘ being.’ But the fact is that one thing obviously can be many, either in the si:nse of being several conceptually distinct things at once (for though it is one tiling to be pale-complexioned and another to be cultivated, yet one and the same man can be both, so that ‘ one ’ is ‘ many ’) ; or in the 25
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καί τα μέρη, ενταύθα δὲ η δ η ηπόρονν και ώμο-λόγονν το εν πολλά είναι—ώσπερ ον κ ενδεχόμενον ταύτόν εν τε καί πολλά είναι, μη τάντικείμενα δέ· ἔστι γάρ το εν καί δυνάμει καί εντελεχείη.
CHAPTER III
ARGUMENT
Elaboration of the reasoning of the last chapter, showing that the school of Parmenides, in addition to its faulty deductions, rests on a false basis, for it ignores the conceptual distinctions between the different ways of existing and the different senses in which we can say of A that it ‘ is ’ Β (186 a 4-10).
Melissus is hopelessly inconsequent. Bis syllogisms are faulty. He conjfuses the time at which a given state of things ‘ begins ' with the place from which one thing, or territory, ‘ begins ’ and at which another ends. Bor does he see the difference between saying that a thing cannot ‘begin to be ’ unless it does so at some definite point of time, and saying that it cannot ‘ begin to change ’ unless it does so at some definite point within itself; or between saying that it is ‘ all one ’ and that it is incapable of movement or even of change (a 10-22).
{Aristotle next examines the possible meanings of Parmenides’ doctrine ' Only the One Being is.’ Parmenides ignored the various different senses of‘is’ (a 22-25); and, even if’is’ has only one sense, the inference that there can be only one thing which is was false (a 25-32). If ‘ is’
Τόν τε δη τρόπον τούτον επιοΰσιν αδύνατον α φαίνεται τὰ όντα έν εἶναι· καί εξ ών επιδεικνύονσι,
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sense in which a whole can be regarded as being the sum of the parts into which it can be divided. This latter case brought our philosophers to a stand ; ancl they had to admit multiplicity in unity, unwillingly, as though it were a paradox. And so, of course, it would' be, if 1 one ’ and 1 many ’ were used in the sense in which they contradict each other, hut not if, for instance, we are regarding the ‘ one ’ both in its actual unity and its potential multiplicity. ^
CHAPTER III argument (continued)
means that the subject of his proposition is identical with Being, and this subject has attributes, it can be shown that (on his principles) the One Being is a nonentity (a 32-b 12). The One Being cannot have any magnitude, (b 12-14).
A term which 1 is ' in the substantive sense (e.g. Man) contains m its definition other terms (e.g. Biped, Animal). The Eleatics cannot explain the status of these defining terms either as accidents or as indivisible constituents without admitting the existence of plurality (b 14-36)
Plato is criticized for ‘ giving in ’ to Parmenides' arguments, without attacking his fundamental premisses (187 a 1-10).
‘ Being,’ then, cannot be ‘ one ’ in the sense in which the Eleatics assert this (a 10).
(II. Maier, Syllogistik des Ariatoteles (Tubingen, 1896), ii. pp. 277 ff·, classifies the fallacies committed by Aristotle’s predecessors through confusing the various senses of ‘ is’ in propositions. Mater’s results are summarized by Mr. Boss, Metaphysics (1924), i. p. Ixxxviii.)—0.]
Following up this line, we shall see that it is impossible for ‘ all things to be one/ and we shall have 27
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ΐΒβ.λυαν ου χαλεπόν, άμφότεροι γὰρ εριστικώς συλλογίζονται και Μέλισσος καί Παρμενίδης—και γὰρ φευδή λαμβάνουσι καί ασυλλόγιστοι είσιν αύτών ίο οι λογοι—μάλλον δ’ ό Μελίοσον φορτικός και ούκ εχων απορίαν [ὰλλ’ ενός άτοπου δοθέντος τ άλλα συμβαίνει· τούτο δ’ ούθεν χαλεπόν]} χ O'™ fev οΰν παραλογίζεται Μέλισσος, δήλον οιεται γαρ ειληφέναι, ει τό γενόμενον έχει αρχήν άπαν, ότι καί τό μη γενόμενον ούκ εχει. εἶτα και τούτο ατοπον, τό παντός οϊεσθαι εἶναι αρχήν του is πράγματος και μη του χρόνου, και γενέσεως μη της απλής αλλά και άλλοιώσεως, ώσπερ ούκ άθρόας γινόμενης μεταβολής.
"Επειτα διά τί ακίνητον, ει εν; ώσπερ γάρ και το μέρος εν ον—roSi τό ύδωρ—κινείται εν εαυτω, διὰ τί ου και παν; ‘έπειτα άλλοίωαις διὰ τί ούκ * *
1 [See note on 185 a 13.—C.]____________
0	He argues, in the form ‘ if all A’s are not-B's, then all not-A's are B's,' which is a false syllogism ; for the negation of the antecedent does not carry the negation of the consequent, though the negation of the consequent does carry that of the antecedent. Thus the correct inference from
* all A’s are not-B's ' would be ‘ all B'a are not-A's.'
‘ [Mellssus, Frag. 1, ‘That which was, was always and always will be. For if it had come into being, before it came into being it must have been nothing; if, then, it waa nothing, nothing could ever come out of nothing.’ Frag. 2, ‘ Since then, it did not come into being, and since it is and always was and always will be, it has no beginning or end, but is unlimited.’ Aristotle unfairly accuses Melissus of arguing from ‘ no beginning in time ’ to ‘ no beginning (limit) m space ’ (<·/. Soph. BI. 167 b 13), and from ‘ no absolute coming into being out of nothing ’ to ‘ no beginning of change of quality.’ At 253 b 25, free zing is given as an instance of άθρ&α άλλοίωατί!.—C.l
' [Or possibly, ‘ for just as a part (of the world), e.g. this mass of water, though it is one, can move on its own amis
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no difficulty in refuting the arguments by which the assertion that they arc is supported. For both Parmenides and Melissus argue sophistically, inasmuch as they make unsound assumptions and argue unsoundly from them. But Melissus offends the more grossly of the two, so as really to raise no valuable point for discussion.
The false reasoning of Melissus is palpable ; “ for, assuming that ‘ all that comes inLo existence has a beginning,’ he deduces from it ‘ all that does not come into existence has no beginning.’ And, moreover, the assumption itself ‘ whatever comes into existence has a beginning ’ is untenable, in so far as ‘ began some-when ’ is taken (as Melissus takes it) to be equivalent to ‘ begins some-where ' (so that if the Universe ‘ had no beginning ’ it ‘ can have no limit/ and is ‘ unbounded ’) : and again in so fur as no distinction is made between the thing itself having to begin-to-be at ‘ some particular point of time,’ and a modification of the thing having to start from ‘ some particular point within the thing itself,’—as if there could not be a simultaneous modification over the whole field affected.6
And again why should unity involve rigidity ? For if a definite body of water, regarded as a unit without internal distinctions of quality, may have currents of motion within itself, why not tlie Universe fc And, in any case, why not modifications other than those
(without change of place), why bhoulcl not the universe do the same?’ So Simplicius, 112. 16. Cf 240 a 30, M ttjs σφαίραs καί ΛλωΓ των ίν avrois κινουμένων. The argument is, at any rate, valid as applied to Parmenides’ limited spherical Being, which could rotate without losing its unity in any sense. The arguments in this paragraph seem not to be directed only against Meli^us.—C.]
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186 a αν ε'ίη; άλλα μην ούδέ τω €ἶδ€1 οἶόν τε έν εἶναι 20 (πλήν τφ έζ οΰ' ούτως δὲ εν και των φυσικών τινες λέγουσιν, έκείνως δ’ oil) · άνθρωπος γάρ Ιππον έτερον τω ε'ίδει, και τάναντία άλλήλων.
Και προς Παρμενίδην δε ό αντος τρόπος των λόγιον, και ει τινες άλλοι είσίν ἴδιοι· και ή λυσις τη μεν ότι φευδης, τη δέ ότι ου σνμπεραίνεται— sn φευδής μεν ή απλώς λαμβάνει τό ον λέγεσθαι, λεγόμενον πολλαχώς, άσυμπεραντος δέ ότι, ει μόνα τὰ λευκά ληφθείη, σημαίνοντος εν τον λευκόν, ονθεν ήττον πολλά τα λευκά και ούχ εν. ούτε γάρ τη συνεχεία εν ἔσται τό λευκόν ούτε τω λόγω■ άλλο γάρ ἔσται τὰ είναι λευκώ και το δεδεγ-30 μένω, και ονκ ἔσται παρά τό λευκόν ονθεν χωρι -στον ου γάρ ή χωριστόν ὰλλὰ τω εἶναι έτερον τό λευκόν καί ὥ υπάρχει, ὰλλὰ τοΰτο ΐίαρμενίδης ουπω έώρα.
’Ανάγκη δη λαβεΐν μη μόνον εν σημαίνειν τό ον, καθ’ οΰ αν κατηγορηθη, αλλά καί όπερ ον καί * 1
0	(Both Parmenides and Melissus denied the reality of any change.—C.]
1	[i.«. imagine a philosopher who asserts, ‘ Only what is white exists,’ instead of Parmenides’ proposition : ‘ Only what is (τό 6v) exists.’ Even so, there might still be any number of white things in existence. Similarly Parmenides’ assertion is consistent with the existence of any number of things that are. Also, ‘ what is white ’ need not be a single continuous thing (tv, συνεχές, Parm. 8. 6).—C-]
° [Even if all that exists were one white thing, there would still lie a conceptual difference between whiteness and being a subject which has ‘ white ' as attribute, without involving the separate existence of any second thing (for the attribute does not exist separately). Of Maier, Hylloyistik, ji, 282,
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of local movement ? " But of course tile Unix erse cannot really be homogeneous, like a mass of water (except in Liu· sense of it.s ultimate constituent being uniform ; in which sense, though not in the other, some of the Physicists also lmve maintained its unity); for a man is patently different in kind from a horse, and opposites are different in kind from each other.
The same kind of argument will apply to Parmenides, as well as such other arguments as particularly apply to his treatment; for here too the refutation Lurns on the falsity of his assumption and the unsoundness of liis deductions. His assumption is false iiiaMiiudi as he treats ‘ being ’ as having only one meaning, whereas in reality it lias several. And liis inferences arc false, because, even if we accepted such a proposition as ‘ nothing that is not white exists,’ and if ‘ white ’ had only one meaning·, still the white things would be many and not one.6 Obviously not one in the sense of a homogeneous continuum. Nor in the sense of conceptual identity, for there remains a conceptual distinction between the subject in which the whiteness is seated, and the qualification of ‘ being white,’ and that distinction does not involve the separate existence of anything alongside of ‘ that which is white ’;c because the plurality is established not by there being something separate, but by there being a conceptual distinction between white and the subject in which it inheres. But Parmenides had not yet arrived at this principle.
Parmenides, then, must assume not only that the word ‘ is/ whatever it may be predicated of, has only one ineiming, but also that it means ‘ is identical-31
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οπςρ εν. το γάρ σνμβεβηκος καθ’ υποκείμενου twos λέγεται- ώστε ω συμβεβηκε το ον ου κ ἔσται {έτερον γὰρ του οντος)' ἔσται τι <χήα οόκ ον. ου δή ἔσται ὰλλω ύπαρχον το οπερ ον. ου γάρ ἔσται οντι αυτοί εΐναι, €ἱ μή πολλά τό ον σημαίνει ούτως ὥστε είναι τι έκαστον- άλλ’ νπάκειται το ον σημαίνει» εν. ει οΰν το οπερ ον μηδενί συ μ-βέβηκε», ὰλλ’ εκείνω, τί μάλλον το οπερ ον σημαίνει το ον ή μη ον; ει γαρ ἔσται τὰ οπερ ον το,ύτο καί λευκόν, τό λεν κω δ’ είναι μη ἔστιν οπερ ον (ουδέ γάρ συμβεβηκεναι αντω οἶον τε το ον ούθεν γάρ ον ο ονχ οπερ ον), ου κ άρα αν το λευκόν—ούχ ούτω δέ ώσπερ τι μη ον, ὰλλ’ ολως μη ον. το άρα οπερ ον ούκ ον αληθές γάρ είπεϊν ότι λευκόν, τοΰτο δέ ούκ ον εσημαινεν ὥστ* ει
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with-Heing,’ and that ‘ is one ’ means ‘ is iclenlical-mth-Unity.’ (‘ Being ’ will then no longer bo re-g;irded as an attribute) ; for an attribute is ascribed to some subject (other than itself); consequent]}', the subject to which ‘ being ’ (supposing it to be an aLtnbute) is ascribed will have no being at all ; for it will be other than ‘ being ’ (the attribute ascribed to it) and so will be something which (simply) is not. Accordingly 1 identical-with-Being ’ (the sole meaning wc have given to the word. ‘ is ') cannot be an attribute of some subject, other than itself. For in tlial case its subject cannot be a thing which is, unless ‘ being ’ denotes a plurality of things m the sense that e.ich is some thing that is. But it has been assumed that ‘ being ’ denotes only one thing. If, Lhen, wluit is identical - with - Being is not fin attribute of anything else, but (a subject., so that other things are attributes) of it, is there any reason to say that ‘ identical-with-Being ’ denotes that which is (a real entity) any more than that which is not (a nonentity) ? (I can show that there is no reason.) For suppose the thing which is identical-with-Being also has the attribute ' white,’ and that ‘ being white ’ is not identical-with-Being—(the only-sense in which it can ‘ be ’at alii, for it cannot even have ‘ being ’ as an attribute, because (ex kypolkesi) nothing except what is identical-with-Being has any being at all—then it follows that white is not, and that not merely in the sense that it is not this or that, but in the sense of an absolute nonentity. Accordingly, that which is identical-with-Being (our subject) will be a nonentity ; for (we assumed that) it is true to say of it that it is white, and this means that it is a nonentity. So that even if (to escape this diffi-
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18β b καί τό λευκόν σημαίνει οπερ ον, 7τλείω άρα σημαίνει τό ον.
[Ον τοίνυν οόδε μέγεθος ἔξω τό ον, ειττερ οπερ ον τό ον έκατέρω γάρ έτερον τό είναι των μορίων,]1
“Οτι δέ διαιρείται τό οπερ ον εις οπερ ον τι is άλλο, και τω λόγω φανερόν οἶον ό άνθρωπος ει ἔστιν οπερ ον τι, ανάγκη και τό ζωον οπερ ον τι εΐναι και τό δίπουν. ει γάρ μη οπερ ον τι, συμ-βεβηκότα εσται· η οδν τφ άνθρώπω η άλλιρ τινι ύποκειμένω. ὰλλ’ αδύνατον συμβεβηκός τε γάρ λέγεται τοΰτο, ν ο ενδέχεται ύπαρχειν και μη 20 ύπαρχε ιν, η ου εν τω λόγω ύπάρχει το ω συμ-βέβηκεν’ (οἶον τὰ μεν καθήσθαι ως χωριζόμενον, εν δε τω σιμφ ύπάρχει ό λόγος ό της ρινός fj φαμέν συμβεβηκέναι τό σιμόν), ἔτι οο·α εν τω άριστικφ λόγω ένεστιν ή έζ ὥν εστιν, εν τω λόγω 25 τ φ τούτων ούκ ενυπάρχει ό λόγο? ό του όλου (οἶον εν τφ δίποδι 6 τοΰ ανθρώπου, η εν τφ λευκω 6 τοΰ λευκόν άνθρωπον), ει τοίνυν ταΰτα τούτον έχει τον τρόπον και τφ άνθρώπω συμβέβηκε τό δίπουν, ανάγκη χωριστόν είναι αυτό (ώστε εν-δέχοιτο αν μη δίπουν εΐναι τον άνθρωπον), η εν τφ so λόγφ τ φ τοΰ δίποδος ένέσται 6 τοΰ ανθρώπου
1	The words bracketed add nothing to what has been said in the previous chapter and they interrupt the context here. I have treated them as an interpolation.
2	I reject, as an unmeaning interpolation, the words h iv φ i λόγο! ύπάρχει φ συμβιβ·ηκεν (after 20 πυμβέβιΐκιν). [The words are omitted in FI and ignored by Simplicius.—C.]
a [I have substituted for W.’s rendering of this argument (a 32, άνάχκη δι)—b 12, σημαίνει τό my own version, improved in one or two details by Prof. Ross.—C.l
b [*.«., if ‘ being ’ is to be confined lo the One Being, which is identical-with-Being and identical-with-Unity.—C.]
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culty) we say that the term ' white* ’ denotes what is identieul-with-JBemg, then ‘ being ’ has more than one meaning."
[Nor can ‘ the existent ’ have any magnitude, if it is to exclude plurality ;6 for one part of it will have an existence distinguishable from that of another.0]
Eut the analysing of a substantive entity into oilier substantive entities (so fur from being anything startling) is clearly illustrated by definitions. For instance, if 1 man ’ signifies a substantive existence, so must ‘ animal ’ and ‘ biped ’ also. Otherwise they would be ai'cidental attributes, whether of ‘ man ’ ον of some other subject. But that is impossible, for an accidental attribute must either be separable, so as sometimes to apply and sometimes not (e.g. that the man is ‘ sitting down or else must include its subject in its own definition (as ‘ snub ’ includes in its definition the definition of 1 nose,’ of which we say that snubness is an attribute). Now, the terms of the definition (which are the constituent principles of the thing defined) do not themselves severally contain, in iheir definitions, any mention of the whole thing which they combine to define. For instance, ‘ man 1 does not enter into the definition of * biped,’ nor does that of ‘ white man ’ enter mlo the definition of ‘ white/ Therefore, if1 biped ’ were an attribute of man at all, it would have to be a separable one, so that the man might, on occasion, not be a biped ; the only alternative (as we have said) being that ‘ man ’ should be included in the
• \Cf Plato’s criticism (Soph. 211 e) of Purmenides’ One Being as a .sphere extended in space. (The circumference of a sphere must be distinguishable from its centre, etc.)—C.]
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186 b λόγο?· ὰλλ’ αδύνατον εκείνο γὰρ έν τω εκείνου λόγω ἔνεστιν. el δ’ (ἴλλω συμβεβηκε το διπουν καί τό ζώο ν «ται μή ἔστιν εκάτερον δπερ ον τι, και ό άνθρωπος αν εϊη των συμβεβηκότων έτερω. ὰλλὰ τό oVp ον τι ἔστω μηδεν'ι σνμβεβηκός, και m καθ' ου άμφω, και εκάτερον και το εκ τούτων λεγέσθω· εξ αδιαίρετων άρα τό παν.
187» Ἔνιοι δ5 ενέδοσαν τοΐς λόγοις άμφοτέροις, τω μεν δτι πάντα εν ει τό ον εν σημαίνει, ότι ἔστι τό μη ον, τω δέ εκ τής διχοτομίας, άτομα ποιήσαντες μεγέθη, φανερόν δε και δτι ούκ αληθές ως, ει
“ The whole section, b 23-S5, (τι οσα . . . ίρα τό -παν is of difficult and doubtful interpretation. My rendering derives some countenance from the note of Simplicius (133. 13 sq.) that a very obvious way of establishing the plurality of existing things would have been to define 1 genus ’ (ίτι ττροχιιρδτατομ ήμ δεΐξαι πολλά τά 6μτα διά τον (κθέσθαι τδν ταΰ yevovs όριιτμ&μ ■ κα,τί πλαύμωμ yap τό γ(μοή, and further from the option given us by Philoponus (79. 13, sq.) to take άδιαιρ&ωμ, in the last line, as equivalent to ούειωμ, [Aristotle here takes the proposition whose predicate defines Its subject, e.g. ‘ Man is a biped animal.’ (In his view ' biped ’ and ‘ animal ’ are essential attributes—καθ' αύτά, Anal. Post. 73 ft 34—as distinct from separable accidents, e.g. ‘ sitting,’ and inseparable accidents, e.g. ' snub,’ which contains in its definition its subject ‘ nose ’ j for whatever is snub must be a nose.) What is the status of these defining predicates, according to our opponent ? ‘ Biped ’ is not an inseparable accident, for it does not contain ‘ man ’ in its definition. Nor is it a separable accident, for man must be biped. And our opponent does not recognize accidental predication at all, but holds that whatever is must be a substantive exiitent. So ‘ biped ’ and 1 animal ’ must be substantive existents, and so must ‘ man.' If so, either ‘ man,’ a substantive existent, must be divisible into other substantive existents (ll. 14-16), and we shall have a plurality j 36
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definition of ‘ biped ’; and this is not so, for it is the other way about, ' biped ’ being included in the definition of ‘ man.’ And if both ‘ biped ’ and ‘ animal ’ were attributes of some other subject than man and were not themselves, severally, subjects at all, then man himself would belong to the class of ‘ things attributed to a subject.’ We must, then, absolutely lay it down, that the substantially existent is not an attribute of something else ; and also that what is true in this respect of the elements of a definition, severally and collectively, is also true of the thing which they define. The universe tfren_ is composed of a plurality of cTTstmct individual entities.'*
” Note that some thinkers have given in to both the Eleat-ic arguments—to the argument that, if* being ’ has only one meaning, all tilings arc one, by conceding that ‘ what is no I, ’ exists ;6 and also to the argument from dichotomy by supposing the existence of indivisible magnitudes.' Now it is obvious that, from the premisses ‘ being has only one meaning ’ and or every such substantive existent must be indivisible, and we shall huve α universe consisting of a plurality of indivisibles. (II. 34-35), See Maier, Syllogistik, ii. 286. —C.)
6 [Plato, in the Sophist, ‘ gave in ’ to Parmenides to the extent that he ‘ thought that all things that are would be one (viz. Being itself), if one did not letute Parmenides’ saying : Never will this be proved, that things that ure-not are, and he supposed it necessary to prove that what-is-nnt is ’ (Met. 1088 α 3.5). Cf Ross, Met. i. xc. ; Maier, Syllogiatik, il.
“ [Alexander (Simplic. 138. 3) saw here a reference to Zeno’s arguments against the view that reality consists of α plurality of iudivUible monads, and to Xenofrates, the Platonist, who maintained the existence of indivibible lines, Zeno, frag. 3 ; Dielb, Vors. 19 λ 2ii.—C.]
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5 εν σημαίνει το ον καί μη οΐόν τε αμα την άντίφασιν, ου κ ἔσται ούθέν μη ον ούθέν γάρ κωλύει (μη άπλώς εἶναι αλλά) μη ον τι είναι τα μη ον. το δέ δή φάναι παρ’ αύτο το ον ως ει μη τι ἔσται άλλο, εν πάντα εσεσθαι, άτοπον. τις γάρ μανθάνει αυτό τό ον ει μη τό ο'περ ον τι είναι; ει δὲ τοΰτο, ο ούδεν όμως κωλύει πολλά είναι τὰ δντα, ώσπερ εϊξηται.
"Οτι μεν οδν ούτως εν είναι τό ον αδύνατον, δηλον.
° [Aristotle seems to criticize Plato (soinewlmt unfairly) for not attacking Parmenides’ fundamental premisses and inferences more drastically in the Sophist. W, rendered the foregoing paragraph a 1-10 more freely as follows: ‘ Note that .some thinkers have not shrunk from the conclusion that, if “ existent ” has only one meaning, there are things that do not exist; and also that, if magnitude were infinitely divisible, there could be no motion—they themselves believing in atomic magnitudes. And indeed it is sufficiently obvious that we might take “ existent ” to have only one meaning and might still escape the Heracleitean paradox; for it is quite possible that a thing might “ have α being ”
CHAPTER IV
ARGUMENT
Of the Physicists (who do recognise plurality and change) there are two schools. One finds unity in a universal underlying material (water, air, fire, or some intermediate form), and diversity in some such condition as degree of compression (or, in Plato’s case, the other way round, variations in a ‘ more or less ’ of materiality, and unity in the participation in the Idea). The other holds distinct substances to have been already present in the primal ‘ mixture ’ or confusum (187 a 13-26).
Examination and refutation of the doctrine of Anax-38
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‘ contradictories cannot co-exist/ it is not a true inference that there is nothing which ‘ is not ’; for ‘ what is not ’ may very well (not ‘ exist ’ absolutely, but) be ‘ what is not this or that.’ But to assert that, if there is to be nothing over and above ‘ just what is/ it will follow that all things are one, is absurd. For who would take this expression ‘ just what is ’ to mean anything but ‘ something that substantively exists ’ ? But if it means that, there is nothing against the tilings that exist being a plurality, as we have seen.®
It is clear, then, that the existenl cannot he all one ’ in Ihis sense.
in a general sense, witlionl having the- “ .substantive bring ” to which ive had agreed to confine the term “ eustence.” But, in any ra<ic, even if “ it is ” could be said of nothing have the jinmimly existent·, the assert ion that all things are one would be senseless; for who would take the “ primarily ” existent to mean anything but the “ substantively ” existent ? And in that case why should not there be α multiplicity of “ primarily existent ” things, us we see to be the actual case ? C.l
CHAPTER IV argument (continued)
agoras that all things were confounded together till ‘ Intelligence ’ disentangled and arranged them (a 26-188 a 5).
But, though the Anaxagorean theory of mixtures that cannot be umnixed (so that nothing can exist apart by itself in its purity) breaks down, yet there really are such things as qualities and characteristics that cannot exist apart by^ themselves. So that, if Anaxagoras had included1 particles ’ of them in his primal ‘ mixture,' he would have had the best of reasons for saying that they could not be ‘ sfted out ’ in their purity, any more than ‘ magnitude ' could, since there is nothing so small as to have no siue at all (a δ-18).
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187.12 Oy 5’ οἱ φυσικοί λέγουσι, 8νο τρόποι εΐσίν. οι μέν γάρ εν ποιήσαντες τὰ ο'ν σώμα το υποκείμενον —η των τριών τι η άλλο ο ἔστι πυράς μεν πυκνόν. repov αερος δέ λεπτότερου—τὰλλα γεννώσι πυκ-νότητι και μανότητι πολλά ποιοΰντες. ταντα δ’ εστιν εναντία, καθόλου δ’ υπεροχή και ελλειφις, ώσπερ το μέγα φησι Πλάτων καί το μικρόν, πλήν οτι ό μεν ταΰτα ποιεί ϋλην το δὲ εν το εΐ8οε, οι δέ το μεν εν το υποκείμενον ύλην τὰ δ’ εναντία ο διαφοράς καί είδη. οι δ’ εκ του ενός ενοόσας τάς εναντιότητας εκκρίνεσθαι, ώσπερ Αναξίμανδρός φησι, καί όσοι §’ εν καί πολλά φασιν εΐναι,1 ώσπερ Εμπεδοκλής καί ’Αναξαγόρας· εκ του μίγματος 1 [After ιΤναι E has τά, όντα.—C.]
<* [Whether this phrase could describe any factor in Anaximander’s system (as most of the ancient commentators supposed) is still disputed. See Ross on Mel. 988 a 30.—C.] ° Alexander (quoted and supported by Simplicius) tells us of Plato’s hearers mentioning the Aipurrot duds, ty vlya καί μικρόν IXeyev (the indeterminate dyad, which he [Plato] called great and small). Though lJlato has nowhere in his written works developed the * great and small ’ nomenclature, yet its connexion with the 1 indeterminate dyad ’ {pf Philebus) makes it fairly certain that it stands for the purely dimensional ‘ not-anything ’ that occupied in Plato’s system the place taken by the conceptually abstracted hyle or ‘ matter * in Aristotle. (Of note on 201 b 20.)
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We ti	’’	™	'	avc two
existence to unity by positing a single underlying substance—whether one of the familiar three, or a something that is denser than fire and raver than ah- “—and arrive at a plurality by conceiving all else to be generated from it by condensation and rarefaction. Now dense and rare are opposites :incl may be brought under the more general conception of excess and defect. So Plato,6 too, has his ‘ great and small,’ only lie makes matter consist in this diversifying antithesis, and finds unity in the Idea ; whereas the others find unity in the underlying matter and distinctions and forms in the opposites, or, like AiiM\;iinandcr, exl.ntct the cuntrasls themselves out of the indeterminate prime subsl mice." The other school, to which Empedocles and Anaxagoras bi-long, start from the first with both unity and multiplicity ;
c The association of Ana\imander with the first school, in the translation, cannot be justified by the text. But I follow Philoponus in thinking that α rearrangement is necessary, and that the text cannot be accepted as sound in its present form. He does not undertake to restore it.
(The division between the two groups is marked by οι Se l. SO) answering ol μέ» (l. 12). Of Met. 10G9 b 20, where Anaximander is grouped with Empedocles and Anaxagoras. He would be assigned to this second group because his Unlimited contained (f'.oArat) a plurality of opposites which were ‘ separated out ’ (έκκρίνεσθαι, as φησι seems to imply, «3 perhaps his own word). So, though his Unlimited stuff was not α mechanical mixture of distinct things, a plurality was oiiginally in it and emerged out of it. Hence Aristotle regards this Unlimited as analogous to the primitive ‘ mixtures ’ of Empedocles and Anaxagoras, from which ‘ they also separate out ’ their plurality (uil oi'rm ίκι.ρίνουσι τίλλα). Theophrastus (Diels, 1'ora. Anaximandros, 9, 9a) also couples Anaximander with Anaxagoras.—C.]
schools
reduce
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187 a γάρ καί οΰτοι εκκρίνουσι τὰλλα. διαφέρουσι δ’ άλλτ^λων τω τόν μέν περίοδον ποιεΐν τούτων, τον as δ’ άπαξ, καί τον μεν άπειρα τὰ τε ομοιομερή και τάναντία, τον δέ τὰ καλούμενα στοιχεία μόνον.
'Έοικε δέ ’Αναξαγόρας άπειρα ούτως οίηθηναι διά το ΰπολαμβάνειν την κοινήν δόξαν των φυσικών είναι άληθή, ως ού γινομένου οϋδενδο εκ του μη so οντος· διά τοΰτο γάρ οΰτω λέγουσιν 'ην όμου τά πάντα,' καί το γίνεσθαι τοιόνδε καθεστηκεν άλλοιοΰσθαι· οἱ δέ σύγκρισιν και διάκρισιν.
Ἔτι δ’ εκ του γίνεσθαι εξ άλληλων τάναντία· ένυπηρχεν άρα. ει γάρ παν μεν το γινόμενον άναγκη γίνεσθαι η εξ ιόντων η εκ μη οντων, τούτων δέ το μεν εκ μη ιόντων γίνεσθαι αδύνατον (περί 85 γάρ ταύτης όμογνωμονοΰσι της δόξης άπαντες οι περί φύσεως), το λοιπόν ηδη συμβαίνειν εξ ανάγκης ενόμισαν εξ οντων μεν και ενυπαρχόντων γίνεσθαι, 187 b διὰ μικρότητα δέ των όγκων εξ αναίσθητων ή μιν. διό φασι παν εν παντι μεμΐχθαι, διότι παν εκ
0	[Anaxagoras ‘ has an unlimited number—his substances composed of homogeneous parts and also his opposites.’ He specifies four pairs (hot, cold; wet, dry; dense, rare; bright, dark, frags. 4, 12). It is not clear if this was a complete list, nor whether Aristotle here means that he had an indefinite number of opposites. See note on 184 b SO. -C.l
b [That Empedocles’ elements were not each unlimited in quantity Aristotle states at 203 a 18, and Empedocles’ own language (frag. 17) supports him.—C.]
“ [Cf. be gen. et corr. 314 a 6 ff., which seems to imply that Anaxagoras somewhere used the word άλλοιοΰσθαι to describe the process by which the many arise out of the one mixture. This use is, from Aristotle’s standpoint, incorrect; άλλοίωσίί would be more properly applied to the ‘ modification ' of the single clement (water, air) of the momsts. The 42
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for they assume an undistinguished confusum, from which the constituents of {liings are sifted out. But they differ in this, that Empedocles supposes the course of Nature to return upon itself, coming round again periodically to its starting-point; while Anaxagoras makes it move on continuously without repeating itself. Moreover, he assumes an unlimited number of distinguishable substances, from the first, as well as an unlimited number of uniform particles in each substance ; “ whereas Empedocles has only his four so-called elements.1'
Anaxagoras appears to have based Iris conviction that I lie primal ,substances arc unlimited in number on Ins uncompromising aooept.mce of t.he dogma, common to all the Physicists, that ‘ nothing can come out of what does not exist.’ This made him declare that originally ‘ all things existed together ’ and explain that genesis wns nothing more than the modification induced by setting them in order; whereas the same dogma made the others attribute genesis to transforming combination and resolution.0
Further, Anaxagoras argued from the genesis of unlikes from each other that they were already in each other ; for since whatever comes to be must arise either out of what exists or out of what does not exist, and since the latter was universally held to be impossible, it remained that all things arose out of what existed, and so must be there already, only in particles so minute as to escape our senses. So he and his school argued that particles of every-other pluralists (oi Si, Empedocles, frag. 8, the Atomislb) saw that it must be a process of ‘ combination ’ and ‘ separation ’ of unchanging elements. Anaxagoras, however, also clearly asserted this in Fragment· ΙΤ. See Dick, JTors. 46 a 52 Zeller, I,6 1209.—C.]
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187 b παντός έώρων γινόμενον· φαίνεσθαι δέ διαφέροντα και προσαγορεύεσθαι έτερα άλλήλων εκ τον μάλισθ' υπερέχοντας διὰ πλήθος iv τή μίξει των απείρων· β είλικρινώς μεν γάρ ολον λευκόν ή μέλαν ή γλυκύ ή σάρκα ή οστοΰν ούκ είναι, οτου δέ πλεΐστον έκαστον εχει, τούτο δοκεΐν είναι την φύσιν τον πράγματος.
Ει δή το μεν άπειρον ή άπειρον άγνωστον, τα μεν κατά πλήθος ή κατά μέγεθος άπειρον άγνωστον πόσον τι, το δε κατ είδος άπειρον άγνωστον ίο ποιόν τι. των δ’ αρχών απείρων ούσών και κατά πλήθος και κατ είδος, αδύνατον είδέναι τα εκ τούτων οΰτω γάρ είδέναι το σύνθετον υπολαμβάνομε ν, όταν είδωμεν εκ τίνων καί πόσων εστίν.
Ἔτι δ’ ει ανάγκη, ον τό μόριον ενδέχεται όπηλι-κονοΰν είναι κατά μέγεθος και μικρότητα, καί αυτά 15 ένδέχεσθαι (λέγω δέ των τοιούτων τι μορίων, εις ο ενυπάρχον διαιρείται το ολον), ει δέ αδύνατον ζφον ή φυτον όπηλικονοΰν είναι κατά μέγεθος καί μικρότητα, φανερόν ότι ούδέ των μορίων ότιοΰν ἔσται γάρ και τό ολον ομοίως, σάρξ δέ καί οστοΰν καί τὰ τοιαΰτα μόρια ζώου, καί οι καρποί των * 6
“ [Aristotle is paraphrasing Anaxagoras, frag. 11 (and elsewhere), iv ταντί ναντόε μοίρα iveiττι; frag. 12, μαΐραι Si ΤΓολλαΙ ιτολλών elm. παντάταει Si ούδίν άιτο κρίνεται ο Hi διακρίνεται ίτερον άπό τον iripov τλήν νον . . . (τερον Si ούδέν icriv Άμοιον ούδενί, άλλ’ ίτωι/ πλεΐιττα in ταντα ίνδηλότατα Ιν ΐκαοτόυ tan καί ην. He now begins a series of objections.
6 JAnaxagoras, frag. 8, o0t<t yhp τοΰ σμικροΰ tan τί ye ίλάχιστον, Αλλ’ δλασαον Αει. τό yAp έόν ούκ San τό μ-'ρ (τομϋ Zeller) ούκ είναι. Αλλά καί τοΰ μεγάλου del έστι μεΐί;ον.—C.]
0 Not the sections of a mathematical line, for instance, which do not exist in advance before they have been con-44
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tiling must exist in everything else, since they saw-all kinds of tilings emerging from each other. And they held that, things have a different appearance and receive different names according to the prevalence of one constituent or another in the mixture ; and that accordingly, no such tiling exists as pure black ον white or sweet or flesh or bone, but the nature of a thing is judged by what it has most of in it.“
But (1) if a thing has no limit under some certain aspect, then we cannot define it in respect of that said aspect ;is to which it is unlimited. Thus we cannot say how great a tiling is, or how many of it there are, if it 1ms no limit as to isize or number ; nor can we say what, kind of tiling it is if there is no limit to its diversity. If, then, the constituents of a thing arc unlimited both as to magnitude and as to land, we cannot know what that tiling is ; for we reckon to know about a thing that is put together when we know the quality and quantity of its components.
Again, (2) a tiling, the parts of which can be of any magnitude, great or small,6 can itself be of any magnitude—I am speaking of parts into which, as already existing in it, the whole can be resolved.0 If this is a necessary consequence, and if it is impossible that an animal or plant should exceed all limit in greatness or smallness, the same must be true of any part of it; for the whole and the parts must bear a definite proportion to each other.** Now flesh and bone and so forth are parts of animals, stituted by section. There are no atomic lengths out of which α given line is mude. Of Bk. VIII.
d [Literally, ‘ for otherwise it will be possible for the whole similarly (to be of any size).’—C.]
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φυτών, δ ήλο ν τοίνυν otl αδύνατον σάρκα ή όστοΰν ή άλλο τι όπηλικονοΰν εἶναι τὰ μέγεθος ίττί το μεΐζον ή ειτί το ἔλαττον.
“Ετι ει ττάντα μεν ενυπάρχει τα τοιαΰτα εν άλλήλοις και μη γίνεται άλλ' έκκρίνεται ενόντα, λέγεται δέ από τοΰ πλείονος, γίνεται δέ εξ ότουοΰν ότιοΰν—οἶον εκ σαρκός ϋδωρ έκκρινόμενον και σαρξ έξ ύ'δατοί—άπαν δέ σώμα πεπερασμένον αναιρείται υπό σώματος πεπερασμένου, φανερόν οτι ούκ ενδέχεται έν έκάστω έκαστον ύπάρχειν. άφαιρεθείσης γάρ εκ τοΰ ϋδατος σαρκός, καί πάλιν άλλης γενομένης εκ του λοιπού άποκρίσει, ει και αει έλάττων ἔσται ή έκκρινομένη, άλλ όμως ονχ υπερβάλει μέγεθος τι τή σμικρότητι. ώστ ει μεν στησεται ή έκκρισις, ούχ άπαν εν παντ'ι ένέσται (έν γάρ τφ λοιπώ ϋδατι ούκ ενυπάρξει σαρξ)· ει δέ μη στησεται άλλ' άεί έξει άφαίρεσιν, έν πεπερασμένη μεγέθει ίσα πεπερασμένα ενεσται άπειρα τό πλήθος· τοΰτο δ’ άδυνατον.
Προ? δέ τουτοις, ει άπαν μέν σώμα άφαιρε-θέντος τινός ἔλαττον ανάγκη γίνεσθαι, τής δέ σαρκός ώρισται τό ποσόν και μεγέθει καί μικρότητι, φανερόν ότι έκ της ελάχιστης σαρκός ούθέν έκκριθήσεται σώμα· ἔσται γάρ ἔλαττον τής έλα-χίστης._____________________________________________
° [For ivaipeiv (exhaust, use up) cf 238 α 27.—C.]
6 [fo-α so understood by Alexander and Themistius, ap. Simplic. 169. 17, adptces ftrai τό ptytOos. But is Aristotle alluding to Anaxagoras, frag. 3, καί Ivor έ<ττΙ (τό μαζον) τψ σμικρψ ττΧηθο! and frag. 6, ίσαι μοίρα( dm τοΰ τε peydKou καί του σμικροΰ irKpOos ϊ ‘ In a limited magnitude there -will always be as many limited particles (as ever), in fact an unlimited number.’—C.]
" [Aristotle assumes this as proved above (187 b 13 ff.)·
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anil fruits parts of plants. It is clear then that neither flesh nor bone nor anything of the kind can be great, or small beyond limit.
(3)	Further, if on the one hand (as Anaxagoras holds) all such things are already there in each other and do not come into existence but care merely sifted out from where they are and take their names from their dominnnt constituents, and anything can be sifted out of anything (water out of flesh or flesh out of water), but, on the other hand, any limited body must use up0 any other limited body in such α process, then clearly it is impossible for every thing to exist in every tiling. For if flesh lias been sifted out of a given body of water, and then more flesh is sifted out of the remainin'· water, even if the successive extracts constantly diminish in quantity they cannot diminish below the minimum particle. Consequently, if, when they reach this minimum, the process is of necessity arrested, then it will no longer be true that everything is contained in everything, for there will he no flesh in the water that is left over. If, on the other hand, you can always go on sifting out one minimum particle at a time, it follows that there are an unlimited number of bodies of equal size 6 contained in a limited body, which is impossible.
(4)	Besides, since the subtraction of anything from a given body must reduce the size of that body, and since a mass of flesh cannot be indefinitely great or small,0 it is clear that from the minimum of flesh no other body can be extracted, for that would reduce it below its minimum.
Anaxagoras wuuld deny that there can be a minimum piece of flesh—an έλάχιστον. See ρ. 4Ί, note b.—C.]
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188 a Ἔτι S’ iv τοΐς άπείροις σώμασιν ενυπάρχοι αν ηδη σαρξ άπειρος και αίμα καί εγκέφαλος, κεχω-ριαμένα μέντοι άπ’ άλλήλων, ούθέν δ’ ήττον οντα, ο και άπειρον έκαστον τούτο δ’ άλογον.
Τὰ δέ μηδέποτε διακριθησεσθαι ου κ ειδότως μεν λέγεται, ορθώς δε λέγεται· τὰ γὰρ πάθη αχώριστα, εΐ ουν έμέμικτο τα χρώματα καί αι έξεις, εάν διακριθώσιν, ἔσται τι λευκόν ή ΰγιαΐνον ούχ έτερόν τι ον ούδε καθ’ ύποκειμένου. ώστε άτοπος τα ίο αδύνατα ζητών ό νους, εϊπερ βούλεται μεν διακρΐναι, tout ο δε ποίησαι αδύνατον και κα τα το ποσον καί κατά τό ποιόν—κατά μεν τό ποσον οτι ούκ έστιν ελάχιστου μέγεθος, κατά δέ τό ποιόν οτι αχώριστα τά πάθη.
Ούκ ορθώς δέ ουδέ την γένεσιν λαμβάνει τών όμοιοειδών. ἔστι μεν γάρ ως ό πηλός είς πηλούς 16 διαιρείται, ἔστι δ’ ώς οΰ· καί ούχ ό αντος τρόπος, ως πλίνθοι εξ οικίας και οικία έκ πλίνθων, οΰτω δέ και ύδωρ και άηρ εξ άλληλων καί εισί και γίνονται. * 6
m.nvm 1 κα 1 c tile Hits
____ _. _ w arate from other bits of the
same substance, ml Άπειρον ίκαστον ‘ and each (substance existing) in unlimited amount.’—C.]
6 ίτι . . . Άλογον. Anaxagoras apparently assumed molecules of tissues and of all distinguishable components of organic tilings, but not actual microscopic organisms. Thus, bone or fruit, being integral parts of animal or plant, were made up of molecules like themselves, and must be as many times as laige as a molecule as they had, in each case, molecules in them. And the organism, plant or animal,
Charm. 159 c), i.e. the bits
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(5)	Again, in each of the unlimited ιηπηίκτ of primal substances an unlimited amount, of flesh and blood and brains would exisl,, not indeed gathered together in recognizable aggregates,"but still e\isling. So that each of tlicse substances would exist without limit within each of the others, which would also exist without limit within iL. And this is impossible.6
And yet this no I ion of something being there that can never become completely distinct is very sound, though Anaxagoras lmd not got the right hold of it. For modifications ‘ cannot exist apart, by themselves. So if such things as colours and stales were included in the primal Anaxajjovean confusum and could have been wholly disengaged from it, there would have resulted a ‘ white ’ and a ‘ healthy ’ thnt was nothing eke but itself—not even to the extent of having any subject ! So it was just as well that ‘ Intelligence ’ did not desire to sever such things out; for it, could not be done, either with respect to quantity, since there is no minimum magnitude,1d nor with respect to quality, for modifications cannot exist apart by themselves.
Nor was Ins conception of genesis from similar particles adequate ; for although in one way a piece of mud is divided into smaller pieces of the same stuff—mud, in another way it is not (but is divided into earth and water—dissimilar parts). Also, water and air do not consis t of one another or come out of one another in the same way that bricks come out of a house that is broken up, or a house consists of brides, was itself made up of tlie.se differing component parts. Ultimately then a definite proportion must suhsist between the size of a molecule unil the size of uny given organism.
c Γιτάβΐ), ‘ affections ’ or ‘ qualities ’ which inhere in substances. —C.]	d [Of lie yen. et core. A 2.—C.]
VOL. ι	κ	4!)
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188 a Βέλτιον δέ έλάττω καί πεπερασμένα λαβεΐν, δπερ ποιεί Εμπεδοκλής.
CHAPTER V
ARGUMENT
Surveying the ground we have covered, we may note that, while most of the thinkers were intent on considering the material of' which things are composed, and put their speculations on that subject in the foreground, they all assume less obtrusively some antithesis between opposing or contrasted states and movements, which determine the changes that take place in the material. And these pairs of opposites have every right to be considered ‘ principles ' (188 a 19-b 26).
Πάντες δη τάναντία άρχάς ποιοΰσιν, οἴ τε 20 λέγοντες δτι έν τὰ παν και μή κινούμενον (και γαρ Παρμενίδης θερμόν και φυχρδν άρχάς ποιεί, ταΰτα δέ προσαγορεύει πΰρ και γην) και οι μανόν και πυκνόν, και Αημόκριτος τὰ πλήρες και κενόν, ὥν τό μεν ως ον τό 8’ ως ονκ ον είναι φησιν ἔτι θέσει, σχήματι, τάξει· ταΰτα δε γένη εναντίων θέσεως 25 άνω κάτω, πρόσθεν όπισθεν, σχήματος γωνία, ευθύ, περιφερές.
"Οτι μεν ούν τάναντία πως πάντες ποιοΰσι τάς άρχάς, δήλον. και τούτο εύλόγως· δει γαρ τάς * *
° [πεπερασμένα may mean that each of Empedocles’ elements is limited in quantity, of. 187 a 26.—C.]
8 [Parmenides, frags. 8. fiS; 9. Met. 986 b 18.—C.]
* [Anaximenes first used these terms; but Aristotle (187 a 15) and Theophrastus (Simplic. 14Θ. 32) attribute the conception to the other Ionian monists. Diels, Vors. 3 A 5.—C.]	o [Cf Met. 985 b 4.—C.]
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Empedocles, then, was, so far, sounder in assuming a small limited “ number of prime substances.
CHAPTER V argument (continued)
This fundamental agreement amongst all the superficial contradictions in the several sgslems is the more significant because it seems to have been arrived at unintentionally, and even unconsciously, by men who were looking in other directions. At any rate there it is, and it is obviously what we want; for if we assume, as a primary fact, sonic such ' contrasted possibilities ’ in our material, we at once escape from the deadlock of the ‘ nothmy-out-of-what-is-not already-thcre, ’ dogma, and can bridge the chasm between the ‘ already ’ and the ‘ not yet ’ there (b 2fi-18i) a 10).
This brings us to observe that all these thinkers assume as principles some ‘ couple ’ of antithetical qualities or forces, and this whether they declare the sum of things to be one and rigid (for even Parmenides erects ‘ hot ’ and ‘ cold,’ which he calls ‘ fire ’ and ‘ earth,’ into principles)b; or whether they speak of 1 rave ’ and ‘ dense ’c; or whether with Democritus, they speak of 1 solidity ’ and ‘ vacancy ’ (the one regarded as the ‘ existent ’ and the other as the ‘ nonexistent ’), and further distinguish the atoms by position, shape, and order,14 all of which are expressed in antithetical couples : position as1 above and below/ ‘ before and behind/ and shape as ‘ angular, straight, or curved/
Clearly, then, they all assume certain numbers of antithetical couples as principles ; and not without 51
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188 a άρχάς μήτε εξ ὰλλήλων εἶναι μήτε εξ άλλων, καί εκ τούτων πάντα· τοι? δ’ εναντίον τοι? πρώτοις 3» υπάρχει ταΰτα—διά μεν το πρώτα εἶναι μή εξ άλλων, διὰ δέ το εναντία μή εξ ὰλλήλων. ὰλλὰ δεΐ τούτο καί επί του λόγον σκεφασθαι πως συμβαίνει.
Αηπτεον δη πρώτον ότι πάντων τών όντων , ούθεν ούτε ποιεΐν πέφυκεν ούτε πασχειν τό τυχόν υπό του τυχόν το?, οόδὲ γίνεται ότιοϋν εξ ότουοΰν, 32 αν μή τις λαμβάνη κατά ονμβεβηκός. πώς γὰρ αν γένοιτο τό λευκόν εκ μουσικόν, πλήν ει μή συμβεβηκός εΐη τω μή λενκω ή τω μελάνι τό μουσικόν; αλλά λευκόν μεν γίνεται εξ ου λευκοΰ, 188 b καί τούτου ου κ εκ παντός άλλ' εκ μελανός ή τών μεταξύ, καί μουσικόν ούκ εκ μουσικού, πλήν ούκ εκ παντός ὰλλ’ εξ άμουσου ή ει τι αύτών εστι μεταξύ, ουδέ δή φθείρεται εις το τυχόν πρώτον, οἶον τὰ λευκόν ούκ εις τό μουσικόν (πλήν ει μή υ ποτε κατά συμβεβηκός) ὰλλ’ εις το μή λευκόν, καί ούκ εις τό τυχόν ὰλλ* εις το μελαν ή το μεταξύ·
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reason, for ‘ principles,’ being themselves primary, must not be derived either from each other or from anything else, and all other things must uvKe out of them. And the terms of a primary antithesis fulfil this condition ; for, because they are primary, they cannot be derived from anything else, and because they are antithetical, they cannot rise out of each other. But we must, go more closely into the question what this means and how it works out.
Note, then, to begin with, that tilings cannot act upon each other and turn into one another at random, unless it be by incidental concomitance ; for how (to take an example) could culture, as such, ‘ become ’ pallor ? Λ man of culture, wlio had been of a swarthy complexion, might indeed become pule, find so the person we bad described tis ‘ cultured ’ might come to be a person wc describe as ‘ pale,’ but only incidentally to the fact that the cultured person -who became pale had other qualities concomitantly with his culture ; for lie cannot ‘ become ’ pale on the mere strength of already having some quality other than pallor to start from, unless that quality is on the specific line of antithesis to pallor—swarthiness or some intermediate shade. So too a man cannot ‘ become ’ cultured merely because he already has some characteristic which is not culture, unless it is the specific characteristic of complete or partial want of culture. And all this holds of the loss of qualifications just as mucli ns of their acquisition. A man does not become cultured when he ceases to be pule (unless it be by incidental concomitance), for what ‘ ceasing to be pale ’ means is not only becoming something not pale, but something on the line antithetical to pallor that leads to swarthiness. So too, 5S
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1S8 6 ώϊ S’ αϋτως καί τό μουσικόν εις το μη μουσικόν, καί τοΰτο ούκ els τό τυχόν ὰλλ’ els τό άμουσον ή €ἴ τι αυτών έστι μεταξύ.
'Ομοίως δέ τούτο και επί των άλλων επεί και ίο τὰ μη άπλα των οντων άλλα σύνθετα κατά τον αυτόν ἔχει λόγον, ὰλλὰ διὰ τό μη τὰ? άντικειμένας διαθέσεις ώνομάσθαι λανθάνειν τοΰτο συμβαίνει, ανάγκη γὰρ παν τό ήρμοσμένον εξ ανάρμοστου γίνεσθαι καί τό ανάρμοστου εξ ήρμοσμενον, και φθείρεσθαι τό ήρμοσμενον els άναρμοστίαν, και 16 ταύτην ου την τυχοΰσαν αλλά την άντικειμένην. διαφέρει δ’ ούθεν επί αρμονίας είπεΐν ή τάξεως ή συνθέσεως■ φανερόν γάρ ότι 6 αυτός λόγο?, ὰλλὰ μήν καί οικία καί άνδριάς καί ότιοΰν άλλο γίνεται ομοίως· ή τε γάρ οικία γίνεται εκ του μη συγ-κεΐσθαι αλλά διηρήσθαι ταδί ώδί, καί ό άνδριάς •20 καί των εσχηματισμένων τι εξ άσχημοσΰνης· καί έκαστον τούτων τὰ μεν τάξις, τά δε σύνθεσίς τις ἔστιν.
Ει τοίνυν τοΰτ ἔστιν αληθές, άπαν αν γίγνοιτο τό γιγνόμενον καί φθείροιτο τό φθειρόμενου ή έξ εναντίων ή εις εναντία καί τά τούτων μεταξύ, τὰ δέ μεταξύ εκ των εναντίων έστίν (οἶον χρώματα
“ [Οι· ‘ in tune.’ Aristotle refers specially to the ‘ attune-ment, ’ or adjustment {αρμονία) of α musical instrument.—C.] 54,
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if culture lapses from itself, it cannot lapse into any chance thing· you may name other than i tself, but only into a more or less complete ‘ want of culture.’
And it is the same with everything else ; for structural combinations no less than isolated qualities obey the same law ; only that we fail to note il because we have not specific names for the several ‘ absences of structure ’ corresponding to different structural forms. But, all tlie same, anything that is articulated a must rise out of something· from which that particular articulation is absent; and if, in its turn, it falls out of aiticulation it must go back again to the absence of the specific articulation it had. It makes no difference whether we speak of ‘ harmony ’ or of arrangement or of combination in this connexion ; for the principle is clearly the Sume. And so too with a bouse or «α statue or any such product. For what the house replaces by being made is the unordered relation of the materials to each oilier; and what passes away in the making of the statue, or any other shapely work, is the unshapeliness of the material; for all such things are constituted either by the formative disposition or the combining of the material or materials.
If then .all this is so, it would seem that whenever anything comes into existence or passes out of it, the movement is along the determined line between the terms of some contrast; ον (if we start from some intermediate stale) the movement is towards one of the extremes. And since the intermediates ave compounded in various degrees out of the opposite terms of the contrasted couple (colours, for instance,
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188 b as εκ λευκού καί μελανός) · ὥστε πάντ αν εΐη τὰ φύσα, γινόμενα ή εναντία^η εξ εναντίων.
Μέχρι μεν οδν επί τοσοΰτον σχεδόν συνηκο-λουθήκασι και των άλλων οι πλεΐστοι, καθάπερ εΐπομεν πρότερον■ πάντες γάρ τὰ στοιχεία και τάς υπ’ αυτών καλούμενος άρχάς, καίπερ άνευ λόγου τι θέντες, όμως τάναντία λέγουσιν, ώσπερ υπ’ 80 αυτής τής αλήθειας άναγκασθέντες. διαφέρουσι δ’ ὰλλήλων τω τούς μεν πρότερα τούς δ’ υστέρα λαμβάνειν, και τούς μεν γνωριμώτερα κατά τον λόγον τούς δε κατά την αίσθησιν. οι μεν γάρ θερμόν καί φυχρόν, οι δ’ υγρόν και ξηρόν, ετεροι δε περιττόν καί άρτιον, οι δε νεϊκος καί φιλίαν 33 αιτίας τίθενται της γενέσεως- ταΰτα δ’ ὰλλήλων διαφέρει κατά τον είρημένον τρόπον, ώστε ταύτά λέγειν πως καί έτερα ὰλλήλων—έτερα μεν ώσπερ 18βα καί δοκεΐ τοϊς πλείστοις, ταύτά δε ή ανάλογου· λαμβάνουσι γάρ εκ τής αυτής συστοιχίας· τὰ μεν γάρ περιέχει, τὰ δέ περιέχεται των εναντίων.
Τούτη τε δη ωσαύτως λέγουσι καί ετέρως, καί χείρον καί βέλτιον, καί οί μεν γνωριμώτερα κατά β τον λόγον (ώσπερ είρηται πρότερον) οι δε κατά
“ The modern reader must familiarize himself with the conception, deeply entrenched in the Greek and the scholastic mind, that the members of any defined group of things may be regarded as having a directly linear relation to each other, according as they manifest the characteristic of the group in the perfection of its standard representative or only in some less pronounced degree.
» [The Pre-Socrntics ilid not use the word στοιχείον, but used ά/ιχή of their primitive stuff.—C.]
" [The Pythagoreans, -who regard as the 1 elements of number ’ the 1 Odd ' (the principle of Limit) and the ‘ Even ’
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out of white and black), it follows that all Uiin»s lli.it come into existence in the course of nature arc either opposites themselves or are compounded of opposites."
Up to this point, as already indicated, we may claim the pretty general consent of all the systems ; for all thinkers posit their elements or ‘ principles’ as they call them;b and, though they give no reasoned account of these ‘ principles,’ nevertheless we find—as though truth itself drove them to it in spite of themselves—that they are really talking about contrasted couples. But they differ in the order they follow, some starting from wlmt is most luminous lo the intelligence, others from wliat is more directly cognizable by the senses. Thus some posit ‘ lint and cold/ or ‘ wet and dry,' as causes of becoming, and others ‘ odd and even,’0 or ‘ amity and conflict,’ d which illustrates what I am saying. Thus i.liey agree in one respect, while differing in others. Their differences are obvious and are universally recognized ; but what is not seen so generally is that they arc all analogous in so far as they all rest upon the same fundamental conception of antithesis,' though some express it in a wider and some in a narrower formula.
To this extent, then, they agree and differ, and do worse or better one than the other ; some, as already said, beginning with what, is more accessible to intelligence and others with what is more accessible to
(Unlimited), Met. 986 a 15. These are more abstract and remote principles than ‘ hot and cold,’ elc.—C.]
* [Empedocles, whose i’i\0rj;s and N>ii?os were opposed moving causes, cf Met. 985 a 30 ού μίαν ποιήσω τήν τής κιρήσεωρ άρχήρ άλλ' έτέρω καί έναντίαι.—C.]
e [Cf συστοιχία used of the Pythagoreans’ list uf ten ed by Limit—Unlimited, Odd—
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189 a την αἴσθησιυ—τό μεν γὰρ καθόλου Kara τον λόγον γνώριμον, το δὰ καθ’ έκαστον κατά, την αϊσθησιν ο μεν γὰρ λογ’ο? τοΰ καθόλου, η 8’ αϊσθησις τοΰ κατα μέρος—οἶον τό μεν μέγα και το μικρόν κατά τον λόγον, το Ss μανόν και τό πυκνόν κατά την ο,’ίσθησιν.
ίο Ότι μεν οΰν εναντίας δοΐ τάς άρχάς είναι φανερόν.
‘ Antithesis,’ involving duality, being established as essential to natural changes, there must bn at least two ' principles ’ between which the contrast exists ; and the hypothesis of an unlimited number of principles being ruled out, we must look for a definite number, not less than two, but not unnecessarily large ; for if a smaller number suffices, the hypothesis of a larger number, even if not demonstrably false, is at least superfluous (189 a 11-20).
Must we then go beyond two ? Perhaps so, for it is
Έχόμενον θ’ αν εΐη λέγειν πότερον 8υο η τρεις ή πλείους είσίν.
Μίαν μεν γάρ ούχ οιόν τε, ότι ου χ εν τό εναντίον, απείρους 8’, ότι ονκ επιστητόν τό ον ἔσται, μια τε εναντίωσις εν παντί γίνει ενί, ή δ’ ουσία ἔν
" [The Platonic antithesis. See note on 187 a 17.—C.] b [Cat. 6 a \!>. Contraries (eravrla) are defined, bv a spatial metaphor, as ‘ things which, within the same class (■yevos), are separated by the greatest possible distance.’ Of. Met. Δ U).—C.l 58
CHAPTER VI
ARGUMENT
PHYSIC’S, I. ν.—Vi,
sense ; for the general is approached by the intelligence and the particular by l he senses, since the mind grasps the universal principle and the senses the partial application. Thus, ‘ great and small ’ a are mental conceptions, while ‘ thick and thin ’ are sense impressions.
But in any case 11 is clem· that the ‘ principles ’ must form a contrasted couple.
CHAPTER VI
argument (continued)
difficult to conceive if the ‘ opposites ’ acting directly upon each other, or constituting anything m combination. .4 ‘ material ’ dement for them to act upon seems essential; but there is no advantage in positing more than one such principle (a 20-b 27)
We can see, therefore, that the ultimate principles of Nature can be reduced either to three, or to two, but we, must examine the, question very carefully before committing ourselves to either side of this alternative (b 27-2‘J).
The ground might now seem to be clear for discussing whether the ultimate principles of Nature are two, or three, or some greater but limited number.
A single principle will not do, fov we have established antithesis as an ultimate constituent in Nature, and antithesis involves duality. Nor can tlie factors of Nature be unlimited, or Nature could not be made the object of knowledge. Now, as far as antithesis goes, two principles would be enough, for every defined class comes under one general antithesis,6 and the whole sum of ‘ things that exist 59
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τι γένος, καί οτι ένδέχεται έκ πεπερασμένων βέλτιον δ’ εκ πεπερασμένων, ώσπερ ‘Εμπεδοκλής, ή εξ απείρων· πάντα γάρ άποδιδόναι οΐεται, δσα-περ Αναξαγόρας εκ των άπειρων, ἔτι δέ ἔστιν ά'λλα άλλων πρότερα εναντία, καί γίνεται, έτερα εξ έίλλων (οἶον γλυκύ καί πικρόν καί λευκόν καί μέλαν) ■ τάς δ’ άρχάς αει δεἴ μένειν. οτι μεν οΰν ούτε μία ούτε άπειροι, δήλον εκ τούτων.
Έπεί δέ πεπερασμέναι, τό μή ποιεΐν δύο μόνον έχει τινα λόγον, άπορήσειε γάρ αν τις πώς ή ή πυκνότης τήν μανότητα ποιεΐν τι πέφυκεν ή αυτή την πυκνότητα’ ομοίως δὲ καί άλλη όποιαοΰν έναντιότης· ου γάρ ή φιλία τό νεΐκος συνάγει καί ποιεί τι εξ αύτοΰ, ουδέ τό νεΐκος εξ εκείνης, ὰλλ’ άμφω ετερόν τι τρίτον, ένιοι δὲ καί πλείω
° The student must resist the temptation to take oiala and yivos in this passage in the sense that first suggests itself, of ‘ substance ’ and * category ’ respectively. I follow Simplicius (198. 28) in taking oiVia to stand here and elsewhere in this chapter for 1 all the concrete things that constitute Nature and are capable of change,’ τί φυσai πάντα πρί-γματα, as distinct from the immaterial existences touched upon, or dealt with, in the De caelo and the Metaphysica, and led up to in the Physics. As to their all being embraced under one antithesis cf Introduction, p. 6.
6 ‘ Sweet and bitter ’ are regarded as the two extremes between which all savours stand, and between which all changes of savour move. 1 White and black ’ are the corresponding extremes of colour. But these 1 couples ’ must be regarded as special cases of some more general contrast, e.g. ‘ hot and cold * (Parmenides). [De gen. et con·. Β 2, explains that secondary couples ot contrasted qualities [e.g. sweet-bitter) are derived from the primary (tangible) couples, hot-cold, wet-dry, whose combinations constitute the nature of the ‘ simple bodies ’ (earth, air, 60
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in Nature,’ as sucli, forms a defined class.1' Since, then, one antithesis will suffice, it is lietler not to go beyond it ; for the more limited, if adequate, is always preferable, as we saw in the case of Empedocles, who claims to get everything out of lus four substances that Anaxagoras claims to get out of his unlimited, number. Or we may put it that some antitheses arc more general thun others, and some are derived from others. Such subordinate antitheses are exemplified by ‘ sweet, and bitter ’ or ‘ black and white ’ But the fundamental principles must be in evidence in every case.1' Obviously, then, since antithesis is fuiidomcntal and implies duality, the ultimate principles, though limited in number, must be more than one.
But, granting them to be limited, there are reasons for supposing them to he more than two. For (1) a man might well be at a loss to conceive liow ‘ density ’ itself, for instance, could possibly make ‘ rarity’s ’ self into anything, or ‘ rarity ’ density’s. And so too with any other antithesis ; for. I suppose, we are not asked to think of ‘ amity ’ drawing ' hostility ’ closer together and thereby constructing something out of it, nor vice versa, rather than both of them acting upon a third something.11 (2) And water, Are). The indefinitely numerous secondary couples cannot be permanent principles.—C.]
• [Of De yen. et corr. A 6-10, on ‘ action and passion,’ and 329 b 20 if. δεΐ Si ποιητικά, καί παθητικά είναι άλλήλιαν τί στοιχεία. Of. Joachim, ad loc. Aristotle’s primary contraries (hot-cold, wet-dry) enable the ‘ simple bodies ’ to act on one another and to compose substances of a higher order. But Anaximenes’ ‘ density ’ cannot act on ‘ rarity ’ or make it anything, nor could Empedocles.’ ‘ amity ’ produce anything out of 1 hostility ’ by its characteristic power of ‘ drawing together 1 unlike elements into a unity.—C.]
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189 a λαμβάνονσιν εξ ὥν κατασκευάζουσιν τήν τών οντων φύσιν. προς δὲ τούτοις ἔτι καν τάδε τι? άπορη-σειεν, ει μη τις ετεραν ύποτίθησι τοΐς εναντίοις φύσιν ούθενός γαρ όρώμεν των οντων ουσίαν Μτάναντία· την δ’ αρχήν ου καθ’ ύποκειμενου δει λεγεσθαί τινος (ἔσται γαρ αρχή της αρχής· τδ γὰρ υποκείμενον αρχή, και πρότερον δοκεΐ του κατηγορουμένου είναι), ἔτι ου κ είναι φαμεν ουσίαν εναντίαν ουσία, πώς οΰν εκ μή ουσιών ουσία αν ε'ίη; ή πώς αν πρότερον μή ουσία ούσιας ε’ίη;
30 Αιόπερ ει τις τον τε πρότερον αληθή νομίσειεν 18Β b εἶναι λόγον και τούτον, άναγκαΐον, ει μέλλει διασώσειν άμφοτερους αυτούς, ΰποτιθεναι τι τρίτον ώσπερ φασϊν οι μίαν τινα φύσιν εἶναι λεγοντες τό παν, οἶον ύδωρ ή πΰρ ή τό μεταξύ τούτων, δοκεΐ δε τό μεταξύ μάλλον πΰρ γαρ ήδη και γη και αήρ 6 καί ύδωρ μετ εναντιοτήτων συμπεπλεγμενα εστίν διό καί ουκ άλόγως ποιοΰσιν οι τό υποκείμενον * 6
α [e.g. Democritus’s infinite atoms, Empedocles’ four elements (Simplic.).—C.]
6 Aristotle states this as an argument that might well suggest itself to a man. He does not commit himself to its validity. As a matter of fact, he inclines to regard both the contrasted terms of the antithesis and the material on which they act as logical abstractions, neither of which has actual existence except as associated with the other in a compositum. Cf Introduction, pp. liv-lv.
“ [‘ Natural existence,’ i.e. a * substance ’ in the primary and fullest sense. Λ eubstance has no contrary, but, while remaining one and Ihe same, admits contrary qualities {Cat. 3 b 24, 4 a 10).—C.]
“ [Cf 187 a 14·, note.—C.]
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indeed .some thinkers have assumed more Ilian one such prinriple oul of which to construct the nature of tilings." (:i) Besides, one miglil encountiT anotliei· difficulty in supposing· t.lii're to be nolliing in Nature underlying the antithetical couple ; for we never see the antithetical principles, by themselves, constituting the substantive existence of any tiling we know in Nature, and a true principle cannot be the mere attribute of something else, for the subject to which it was attributed would he a principle anterior to it, inasmuch as it would be presupposed in the very fact of having this attribute predicated of it.6 (>!■) Nor can we make ‘ natural existence ’ the term of an antithesis,0 for things move from one term of an antithesis to the other, and ‘since nothing 1 exists in Nature ’ that is contrasted with ' natural existence,’ how could any such existent move out of what is not there for it to move out of ? Or how could such a non-existent be a presupposition of the existent ?
Thus, if our former insistence on the two terms of some antithesis being principles is sound, and if we are now convinced that these antithetical principles need something to work on, and if we are to preserve both these conclusions, must we not necessarily posit a third principle as the subject on which the antithetical principles act ? And it is this third principle that those physicists are really thinking about who say that the universe has but one single constituent, water or fire or some intermediate substance.** Of these the hypothesis of an intermediate substance seems best, for fire, earth, air, and water, are themselves implicated with contrasted properties ; so that there is reason in distinguishing the universal 63
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189 b έτερον τούτων ποιοΰντες, τὥν S’ ὰλλων οἱ αέρα· καί γὰρ ό αήρ ήκιστα έχει των άλλων δια φοράς αισθητός, έχομε νο ν δε τὰ ύδωρ, ὰλλὰ ττάντες γε τδ εν τούτο τοΐς ενάντιοις σχηματίζουαιν, οἶον ίο πυκνοτητι και μανότητι και τω μάλλον και ήττον. ταΰτα δ’ εστίν δλως υπεροχή δηλονότι και έλλειφις (ώσπερ εΐρηται πρότερον)· και έοικε παλαιό είναι καί αύτη ή δόξω, οτι τὰ εν καί υπεροχή καί έλλειφις αρχαι των ον των είσί (πλήν ου τον αυτόν τρόπον, άλλ’ οἱ μεν αρχαίοι τα δύο μεν ποιεΐν τό δὲ εν 16 πασχειν, των δ’ ύστερόν τινες τουναντίον τὰ μεν εν ποιεΐν τα δὲ δύο πάσχειν φασι μάλλον).
Τό μεν οΰν τρία φάναι τα στοιχεία είναι εκ τε τούτων καί εκ τοιούτων άλλων έπισκοπουσι δόξειεν αν εχειν τινα λόγον (ώσπερ εϊπομεν), τό δέ πλείω τριών ούκέτι. προς γαρ τό πάσχειν 20 ικανόν τό έν· ει δε τεττάρων όντων δύο ἔσονται εναντιώσεις, δεήσει χωρίς έκατέρας ύπαρχε ιν ετέραν τινα μεταξύ φύσιν ει δ’ εξ άλλήλων δύνανται γεννάν δύο οΰσαι, περίεργος αν ή έτέρα των
α [Or, ‘ and of the rest (who make it some one element) those who make it air (are the most reasonable).’—C.l " [187 a 16.—C.l	· [See 187 α 18.—C.]
d Whereas Aristotle (as aguinst Empedocles) took it as a direct datum of observation that the ‘ four elements ’ themselves pahs into each other. Therefore there cannot be any hvo or more ultimate material principles, acted upon by distinct antithetical ‘ couples ’ irreducible to a common principle. [The argument is : ‘If there were four active contrasted principles, then (1) if each couple is in-64
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material element from all of them ; though some hiive identified it with air,'1 inasmuch as the special characteristics of air are less obtrusive on the senses than those of the others, water coming next in this respect. But the Physicists, each and all, mould tins universal subject matter by such antitlieticul principle? as denbity and rarity, or ‘ more and less,’ all which couples may be reduced to 1 excess and defect ’ as already pointed out.6 In reality, this doctrine, that the ‘ one ’ and ‘ excess and defect ’ are the principles of all that is, turns out to have been in possession of men’s minds from of old ; but not always in the same wuy, for the earlier thinkers made the ‘ one ’ the reeeplive subject and the contrasted ‘ two ’ the active agents, whereas more recently the 1 two ’ have sometimes been regarded as the subject passively acted upon and the ‘ one ’ as tile agent.0
So from these and other considerations it appears that there is much to be said for assuming three principle·;, but not for going beyond three. For one passive principle is enough. And if there were supposed to be four altogether, and they were to constitute two couples, each couple would demand a subject of its own to act upon, apart from the other couple ; a or, if one were derivative from the other, it would not count among the ‘ principles,’ for it
dependent of the other, each will need a separate passive principle (whereas one is enough); (β) if one couple is derivable from the other, there will really be only one primary couple; the second will be superfluous. This interpretation of the second alternative is Porphyry’s, in Simplicius (206. 3), «ho objects that ycwaaOαι (for yewav) would be required, and himself understands el St ά\\ή\ων πάντα, yevvuvn.—C.J
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εναντιώσεων εϊη. άμα 8e καί αδύνατον πλείους είναι, εναντιώσεις τας πρώτας. ή γάρ ουσία εν τι γένος εστί του οντος, ώστε τ ω πρότερον καί ύστερον διοίσουσιν άλλήλων αι άρχαί μόνον, άλλ’ οι) τω γίνει■ αει γάρ εν ένι γίνει μία εναντίωσίς ἔστιν, πασαί τε αι εναντιώσεις άνάγεσθαι δοκοϋσιν εις μίαν.
"Οτι μεν οδν ούτε εν το στοιχείον ούτε πλείω δυοΐν η τριών, φανερόν· τούτων δε πότερον (καθάπερ ειπομεν) απορίαν εχει πολλή ν.
CHAPTER VII
INTRODUCTORY NOTE
The theses of this critically important chapter present no veiy great difficulties in themselves; but the hints in which, tliey are set forth leave so much to be developed and connected together by the render, as to suggest that here, as so often elsewhere in Aristotle’s writings, we liave notes of lectures ratlier an elaborated argument.
Moreover, this chapter is at tlie same time an example of the opposite characteristics of repetition and over-elaborated redundancy, which often raises the suspicion that here, as in many of Aristotle’s workq, our present texts show traces of tie fusion of two different recensions.
Turstrik, whose attempt to disentangle two recensions from the present text of the De Anima is well known, seems to have hart his suspicions first roused by a study of the PhysicsThe actual existence of two (and in some Books three) separate recensions of tlie Ethics, with fragmentary evidence in the same direction with regard to other works of Aristotle, affords a basis for Torstnk’s
“ Aristotelis De Anima Libri Tres. Recensuit Adolphus Torstrik. Berolini, 1862, p. ii.
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would not be primary. Nor could there be two primary antitheses ; for ‘ natural existence ’ groups ‘ all that is in Nature ’ under a single aspect, so that the supposed pairs of prinoiplen could only differ from each other in priority, and could not belong to different series ; for there is never more than one general antithesis common to one group, and it seems that all antitheses can be brought under one general antithesis.
It is clear, then, that there must be more than one element or principle, and Lhat there cannot be more than two or three. But, within these limits, the decision as between two and three presents great difficulties.
CHAPTER VII
introductory note (continued)
hypothesis; and wliat we know of the recovery and uditing of Aristotle’s munuftcripta in tlie time of Sulla and Cicero gives it additional verisimilitude.
So much for the text. The translation presents special difficulties ; for a great part of the chapter is devoted to tlie careful examination of certain Greek words and forms of expression, with their symmetries, balancings, and ambiguities, to whicli there are no English equivalents ; though some general conception of their nature may he gathered from considering the difficulties in which tlio English writer may often find himself when he wishes to distinguish between the trunaitivu and neuter significance of su(ill νυι-bs as, for example, ‘ change ’ and 1 muve.’
Thus, if A ‘ cb.-ingca ’ Β (transitive), Β itself ‘ changes ’ (neuter), and, in this sense, it is Β onlv that ‘ changes/ and not A at all. Or if Λ is ‘ moving r Β (transitive), it
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introductory note (continued) is Λ only, and not B, that is ‘ moving ’ in this sense, but yet both are ‘ moving ’ in thu intransitive sense.
Similarly in Greek the one verb qignesthai may mean either ' "become ’ (A becomes B), or ‘ come into existence ’ (B comes into existence), Again, in some cases, but not in all, to say that A ‘ becomes ’ (gignetai) Β implies, as its reciprocal, that Β lias taken Ihe place of (gignetai ek) A, and is there instead of it. This want of symmetry and its rationale must be inquired into. But yet again, this very phrase (gignetai ek) is itself ambiguous, for it may mean either that Β lias ‘ taken the place ’ of A (blackness taken the place of whiteness, for example, so that the whiteness is no longer there), or that Β is ‘ made of ’ A (the statue made of bronze). [In the case of black replacing white, the subject of gignetai is commonly the tiling which persists through the change : ‘ a man becomes black from being white.’ When Β is ‘ made of ’ A, A persists and is called τό Ιξ oD Ινυιτάρχοντοι—the factor out of which the generation occurs, but wliicli remains a constituent of
ARGUMENT
Talcing the illustration of the bronze and the Hermes as our starting-point, we see that in every change there is a factor (the bronze) that persists, a factor (the Hermes-form) that has ‘ come into being ’ in the process of change, and a factor (the amorphousness of the unfounded bronze) that has disappeared and been superseded. Here, then, we have the ' material ’ on which the change has been wrought, and the terms of antithesis between which the change itself takes place, the ' material ’ being the persistent factor, and the * terms of the antithesis ’ the factors that come and go.
In other cases the persistence and identity of the ‘ material ’ is not so obvious ; for a number of the characteristics of an object (its colour, shape, consistency, size, etc.) may all be changing at once, each along its own antithetical line, so that the acorn, for example, cannot well be said to ‘ persist ’ 68
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introductory note (continued) the lliing generated (unlike the ‘ sliorfage,’ which is superseded liy the ‘ form —C.J Obvious Iruth liail been obscured and miwud, mul serious fallacies fallen into, by Crock thinkers for uant of α careful analysis of these linguistic confusiims and distinctions. The l>est I have licon ntile to (lo, without intolerable violoncc to English idiom, is sometimes to give a make-shift paraphrase (which loses η inch of the relevance and all of tlie sharpness of outline of the original), anil sometimes to lie content with simply pointing out the identity in Greek of two expressions that have no resemblance to each other in English.
in the ‘ Argument,’ however, I have endeavoured tip disentangle tlie irnun tliescM of the chaptor from the verbal analyses in which they are involved, mul nl· tlie same time to give them the expansions which (when road m tlie light of other passagea in Aristotle’s works) they seem at unco to warrant and to demand.
It is to the ‘ Argument,’ tlmrefnre, rather t.]vin to the tiansliition, that tlie English reader must look for guidance.
argument (continued)
in the oak ; hut here, (no, there is a ‘ something to start with ’ as the subject of a continuous change ; and the change, however complex, can always be resolved into a combination of antithetical movements.11
But what about this ‘ something to start with ’ itself? The bronze or the seed, from which we chose to start, stands at the end, as well as at the beginning, of a certain development. What is its material, and what did it start from itself? Π'ί can trace it back and bark as far as to the four elemental substances, but no further. These substances, “ The difference and underlying identity of these two kinds of change is developed in the De gen. et corIts relation to the divergent theory expounded in Physics v. will be examined in iti place.
69
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argument (continued)
however, cannot themselves be accepted as the ultimate material, for they have antithetical characteristics and can be transmuted into each other by antithetical changes. The cold-moist water can become the hot-moist vapour (or air) by antithetical change ; and the moisture itself which has so far persisted, is the term of an antithesis, and may disappear in its turn, if the hot-moist vapour passes into the hot-dry fire.
And yet analogy and conceptual analysis forbid us to resolve the objective-sensible world altogether into antitheses acting upon each other {pf Gen. Intvod. ρ. xxv). IVe have already seen not only that dry cannot directly act upon moist, without a subject to act upon and be incorporated in, but also that moist, as sucli, cannot ‘ become ’ or ‘ be replaced by ’ hot, as such, under any circumstances {any more than solid, as such, could become, or be replaced by, blue, as such), for moist and hot, respectively, are terms each of its own antithesis, along the line of which alone it can change.
So although, as we trace the material back, it yields more and more to analysis into antitheses, and never ceases to evade us when we pursue it, yet we cannot quite get rid of it. Nay, it is itself the one and only ‘ persistent ’ and
b eo Ὁ§’ ουν ημείς λέγω μεν πρώτον περί πάσης γενέσεως επελθόντες· ἔστι γάρ κατά, φυσιν τα κοινά πρώτον ε'ιπόντας οϋτω τὰ περί έκαστον ἴδια θεωρεΐν.
Φαμεν γάρ γίνεσβαι έξ άλλου άλλο και εξ έτερον έτερον η τὰ απλά λέγοντεε η τὰ συγκείμενα, λέγω δε τούτο ὥδἱ. ἔστι γάρ γίνεσθαι άνθρωπον
“ It' is convenient to call it ‘ matter ’ in English, though there is only one word in Greek {hyls) both for the immediate and for the ultimate material of which anything is made.
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argument (continued)
‘ continuous ’ and‘ non-contrasted 'principle of the persistent object)ve-stmsihlr world. It is always there,though we can never isolate it.
Thu ‘ principles,' then, are a coupled or antithetical ‘ two ’ in a way ; but. when all is said and done, they arc also ‘ three ’ in another way, winch other way cannot lie ignored.
Well, but suppose we accept the ' material ’ principle less grudgingly, and lay down as our fundamental basis the ‘ultimate material ’» of all things,'and then consider the collectivity of the perceptible attributes that (on the analogy of the statue) wc call the 'form ’ of whatever it is that ‘ire are examining. Arc not these ‘ two ’ principles, ‘ matter ’ and ‘form,’ enough ? statically perhaps they are, but not dynamically ; for (as we shall see more fully m the newt chapter) the bronze, for instance, can only ‘ become ’ the statue in virtue of' not being ’ the statue already. Tt is a condition of its ‘acquiring’ the form, that it should ‘not, yet have ’ it. ‘ Shortage,’ therefore, or ' privation,’ is an essential factor m ‘ becoming,’ even though we should try to reduce the ‘ antithesis ’ to a single term and make that one term do all the work by its presence or absence.
So again, however hard we plead for ' two, in one way,' we have to add ‘ but three in another way.’
In advancing now to the formulation of a positive theory, let us begin with the general conception of ‘ change ’ (that is to say, of things ‘ coining into existence ’ altogether, or ‘ becoming this or that' in particular which they were not before). For the natural order of exposition, as we have seen, is to start from the general principle and proceed to the special applications.
Note, then, that in speaking of one thing becoming another, or one thing coming out of, or in the place of, another, we may use either (1) simple or (2) complex terms. I mean that we can say either (1) 71
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189 b 85 μουσικόν, ἔστι δε το μη μουσικόν γίνεσθαι μουσικόν, 190a η τον μη μουσικόν άνθρωπον άνθρωπον μουσικόν, άπλοΰν μεν οΰν λόγω τό γιγνόμενον τον άνθρωπον και τό μη μουσικόν, και ο γίγνεται άπλοΰν τό μουσικόν συγκείμενον δε και ο γίγνεται και τό γιγνόμενον, όταν τον μη μουσικόν άνθρωπον φώ-5 μεν γίγνεσθαι μουσικόν άνθρωπον.
Τ αυτών δὲ τό μεν ού μόνον λέγεται τάδε γίγνεσθαι αλλά και εκ τοΰδε (οἶον εκ μη μουσικοΰ μουσικος)· τό δ’ ού λέγεται επί πάντων- ού γὰρ ε£ άνθρωπον εγενετο μουσικός, ὰλλ’ άνθρωπος εγενετο μουσικός.
Ίων δε γινομένων ως τα άπλα λεγομεν γίγνε-ιο σθαι, τό μεν ύπομενον γίγνεται τό δ' ούχ ΰπομενον ό μεν γάρ άνθρωπος υπομένει μουσικος γινόμενος άνθρωπος και ἔστι, τό δε μη μουσικόν καί τό άμουσον ούτε απλώς ούτε συντιθεμενον υπομένει.
Αιωρισμενων δε τούτων, ε£ απάντων των γιγνο-μενων τοΰτο ἔστι λαβεϊν, εάν τις επίβλεψη (ώσπερ 16 λεγομεν), οτι δει τι αει ΰποκεΐσθαι τό γινόμενον, και τοΰτο ει καί αριθμώ ἔστιν εν, ὰλλ’ είδε ι γε ούχ εν τό γάρ είδει λέγω καί λόγω ταύτόν ου γάρ τούτον τό άνθρώπψ καί τό άμούσω εΐναι. καί τό α [This conclusion is Aristotle’s main point. Down to a 31 he is thinking mainly of changes involving the gam of a positive attribute. In what sense does this something ‘ come to be nut of what is not ’ ? There is always a subject αι which is there before and after the change; and even before it gains the new attribute, it is conceptually complex —αι which is not-^ί (subject + ‘ shortage ’).—C.]
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that a ‘ mail ’ becomes eulLured, or that the ‘ uncultured ’ in him is replaced by culture, or (2) that the ‘ uncultured man ’ becomes a ‘ cultivated muli.’ In this case (1) the ‘ man ’ (who acquires culture), and his state of ‘ uncuHure ’ (which is replaced by culture) and the ‘ culture ’ iLself (which was not, but has ' come to be ’) ave all what I call ‘ simple ’ terms ; whereas (2) both the ‘ uncultivated man,’ who became something he was not, and the ‘ cultivated man ’ that he became, are what I call ‘ com-poHite ’ terms.
And note that in some of these cases we can say, not only that a thing ' becomes so-and-so,’ but also that it does so ‘ from being so-and-so ’ ; e.g. a man becomes cultivated from being uncultivated. But we cannot use this expression in all cases ; for he does not become cultivated ‘ from being n man ’; on the contrary, he becomes a cultivated man.
And of the two simple terms, ‘ man ’ and ‘ uncultivated ’ (both of which we .said ‘ became ’ some-tiling), one (the ‘ man ’) persists when he lias become a cultivated man ; but the other (the ‘ uncultivated ’ or ‘ non-cultivated ’ in him) does not persist either in the simple 1 cultivated ’ which we say it has ‘ become ’ or in the composite ‘ cultivated man.’
Observing these distinctions, we may reach a principle of universal application (if we ‘ observingly distil it out,’ as they say), namely that in all cases of becoming there must always be a subject—the thing which becomes or changes, mid this subject, though constituting a unit, may be analysed into two concepts and expressed in two terms with different definitions; for the definition of ‘man’ is distinct from the definition of ‘ uncultivated.’ a 73
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190 a μέν υπομένει,, το δ’ ούχ ύπομένει—το μεν μη αντικείμενου ύπομένει (6 γὰρ άνθρωπος υπομένει), 20 τὰ μουσικόν δέ καί τό άμουσου ούχ υπομένει, ουδέ το εξ άμφοΐν συγκείμενον (οἶον ό άμουσος άνθρωπος) .
Τὰ δ’ έκ τινος γίγνεσθαι τι (καί μη τάδε γίγνεσθαι τι) μάλλον μεν λέγεται επί των μη νπομενόντων (οΐον εξ άμουσου μουσικόν γίνεσθαι, εξ ανθρώπου 8ε ου) ■ ου μην αλλά καί επί των νπομενόντων μ ενίοτε λέγεται ωσαύτως· εκ γὰρ χαλκού ανδριάντα γίγνεσθαι φαμεν, ου τον χαλκόν ανδριάντα, το μέντοι έκ του αντικειμένου καί μη ύπομένοντος άμφοτέριος λέγεται—καί εκ τοϋδε τάδε, καί τάδε τόδε· καί γὰρ εξ άμουσου καί ό άμουσος γίνεται μουσικος, διά καί επί τοϋ συγκειμένου ωσαύτως' so καί γάρ εξ άμούσου ανθρώπου και ο άμουσος άνθρωπος γίγνεσθαι λέγεται μουσικός.
Τίολλαχώς δέ λεγομένου τοϋ γίγνεσθαι, καί των μεν ου γίγνεσθαι άλλα τάδε τι γίγνεσθαι, απλώς δέ γίγνεσθαι των ουσιών μόνων, κατά μεν τὰλλα φανερόν οτι άνάγκη ύποκεισθαι τι το γιγνόμενον— 95 καί γάρ ποσον καί ποιον καί προς έτερον καί ποτέ
74,
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And the one persists while the other disappears— the one that persists being the one that, is not embraced in an antithesis ; for it. is the ‘ man ’ that persists, and neither the simple ' cultured ’ ον ‘ uncultivated ’ nor the composite ‘ uncultivated man/ When we speak of something ‘ becoming· from or out of’ whatever it may be (rather than of its ‘ becoming so-and-so ’), we generally mean by the tiling from or out of which the becoming takes place, the non-persistent term or aspect: thus, we speak of becoming cultivated from being uncultivated, not from being a man. Still Ihe expression ‘ out of’ is used sometimes of the factor which persists : we say a statue is made out of bronze, not that the bronze becomes a statue (in the sense of ceasing to be bronze). When, however, the thing from or out of which the becoming occurs is the contrasted, non-persistent term, both expressions are used : we can say of a thing, e.g. ' the uncultivated ’ (man), either that he ‘ becomes this ’ (cultivated) or that he ‘ becomes this (cultivated) from being that (uncultivated).’ Hence it is the same with the composite terms: we say that the ‘ uncultivated man * becomes cultivated and also that he becomes so 'from being an uncultivated man.’
But there is (in Greek) a further ambiguity ; for the same word (gignest/ιαί) is employed either of a thing ‘ coming to be ’ in the absolute sense of ‘ coming into existence,’ or in the sense of ‘ coming to be this or that ’ whir'll it was not before ; and it is only of α concrete thing, as such, that we can speak of its ‘ coming to be ’ in the full sense of coming into existence. Now in all other cases of change, whether of quantity or quality or relation or time or place, it 75
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a a καί που γίνεται υποκειμένου τινός, διὰ το μονήν την ουσίαν μηθενός κατ’ άλλου λέγεσθαι υττο-5 h κειμένου, τὰ δ’ ὰλλα πάντα κατά της ουσίας—οτ ι δέ καί αἱ ούσίαι και όσα άλλα απλώς όντα εξ υποκειμένου τινός γίνεται, επισκοποΰντι γένοιτ αν φανερόν αει γὰρ ἔστι τι θ ΰποκεΐται, εξ οό γίνεται 6 το γιγνόμενον, οἶον τὰ φυτά και τὰ ζώα έκ σπέρματος. γίγνεται δέ τὰ γιγνόμενα απλώς τὰ μεν μετασχηματίσει (οἶον ὰνδριὰ? e/c χαλκού), τὰ δέ προσθέσει (οἶον τὰ αυξανόμενα), τὰ δ’ άφαιρέσει (οἶον εκ του λίθου ο Έρμης), τὰ δέ συνθέσει (οἶον οικία), τὰ δ’ αλλοιώσει (οἶον τὰ τρεπόμενα κατά ίο την ΰλην). πάντα δέ τὰ ού'τω γινόμενα φανερόν ότι εξ υποκειμένων γίνεται.
°Ωστε δήλον εκ των είρημένων ότι τὰ γινόμενον άπαν αει σύνθετόν ἔστι, καί ἔστι μεν τι γινόμενον, ἔστι δέ τι δ τοΰτο γίνεται, καί τοΰτο διττόν η γάρ τό υποκείμενον η τὰ άντικείμενον. λέγω δέ άντικεισθαι μεν τὰ άμουσον, ύποκεΐσθαι δὲ τον
° [τό ·γίνύμαιον means the total thing—either subject + ‘shortage’ (before the change) or subject + form (after the change). There must be a subject + ‘shortage’ in all ‘ becoming ’—both change and ‘ absolute becoming.’—C,]
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is obvious that there must lie smno umlerlyinfi subject which undergoes the change, since it is only a coin'vc-tc something that can have that ‘ substaatn e existence,’ the characteristic of which is that it can iLself be predicated of no other subject, but is itself the subject of which all the other categories are predicated ; but on further consideration it will be equally obvious ilia! a substance also, or anything, whether natural or artificial, that exists independently, proceeds from something that may be regarded as the subj ect of that change which results in its coming into being ; for in every case there is something already there, out of which the resultant tiling comes ; for instance the sperm of a plant or animal. The processes by which things ‘ come into existence ’ in this absolute sense may be divided, into (l) change of shape, as with the statue made of bronze, or (‘2) additions, as in things that grow, or (3) subtractions, as when a block of marble is chipped into a Hermes, or (4) combination, as in, building a house, or (5) such modifications as affect the properties of the material itself. Clearly, then, all the processes that result in anything ‘ coming to exist' in this absolute sense start with some subject that is already there to undergo the process.
From all this it is clear that anything that ‘ becomes ’ a is always complex : there is (1) something that begins to exist (the new element of form), and (2) something that ‘ comes to be this ’ (comes to have this form) ; and this second thing may be regarded under two aspects—as the subject winch persists, or as the contrasted qualification (winch the new form will replace). For instance, in the uncultivated man who becomes cultivated, ‘ uncultivated ’ is the contrasted qualification, ‘ man,’ the subject; or, when
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b i.’j άνθρωπον· καί τήν μιν άσχημοσύνην και την άμορφίαν και την αταξίαν το άντικείμενον, τον δέ χαλκόν η τον λίθον η τον χρυσόν το υποκείμενον. φανερόν οΰν ως, ε’ίπερ εισίν αιτίαι καί άρχαί των φύσει οντων, εξ ὥν πρώτων εΐσί καί γεγονασι μη κατά συμβεβηκός άλλ’ έκαστον ο λεγεται κατά 20 την ουσίαν, ότι γίγνεται παν εκ τε τοΰ υποκείμενου καί της μορφής· σύγκειται γάρ 6 μουσικος άνθρωπος εξ ανθρώπου καί μουσικού τρόπον τινα· διαλύσεις γάρ τούς λόγους εις τους λόγους τους εκείνων, δηλον οΰν ως γινοιτ αν τὰ γιγνόμενα εκ τούτων.
Ἔστι δέ το μεν υποκείμενον αριθμώ μεν εν, 25 εἴδει δὲ δύο—ό μεν γάρ άνθρωπος καί 6 χρυσός καί δλως ή ΰλη αριθμητή· τάδε γάρ τι μάλλον, καί ου κατά συμβεβηκός εξ αυτου γίνεται τό γιγνόμενον, ή δέ στέρησις καί ή εναντίωσις συμβεβηκός—εν δέ τό είδος, οἶον ή τάξις ή ή μουσική ή των άλλων τι των ούτω κατηγορουμένων. 80 διὰ ἔστι μεν ως δύο λεκτεον είναι τάς άρχάς, ἔστι δ’ ως τρεις· καί ἔστι μεν ώς τάναντία—οἶον ει τις λίγοι τό μουσικόν καί τό άμουσον, ή τό θερμόν καί τό φυχρόν, ή τό ήρμοσμενον καί τό άνάρ-78
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the sLatue is made, the contrasted qualification is the unshiipeliness, formlessness, want of purposeful arrangement; the subject is the bronze or nuirble or gold. If, then, we grant that the things of Nature have ultimate determinants and principles which constitute them, and also that we can speak of them ‘ coming to be ’ not in an incidental but in an essential sense—so as to come to be the things they are and which their names imply, not having been so before —then it is obvious that, they are composed, in every case, of the underlying subject and ihc ‘ form ’ which tlieir defining properties give to it; for the cultivated man is in a way ‘ compact ’ of the subject ‘ man ’ and the qualification ‘ cullivated,’ for the definition of such a composition may always be resolved into the definitions of these two components. Clearly then these are the elements, or factors, oul of which things that ‘ come to be ’ arise.
Now the subject is numerically one thing, but has two conceptually distinct aspects, for the man, or the gold, or the material factor in general is a tiling that can be counted, since it may almost be regarded ns α concrete individual tiling and is not an incidental factor in the generation of what comes into being ; whereas the negation of the emergent qualification or the presence of its opposite is incidental. On the other hand, the form—e.g. the ‘ order ’ or the ‘ culture’ or any other such predicable qualification—is ;iko one thing. So there is a sense in which the ultimate principles of the sum of changing things are two, but a sense in which they ure three ; for the actual change itself takes place between the terms of an antithesis, such as cultivated and uncultivated, hot and cold, articulated and unarticulated, and so forth ; but from
79
ARISTOTLE
μοστον—ἔστι δ’ ως ού· vrr’ ὰλλήλων γάρ πάσχειν τάναντία αδύνατον, λύεται δε και τούτο διὰ τὰ άλλο εἶναι το υποκείμενον τούτο γάρ ούκ εναντίον, νόστε ούτε πλείους των ενάντιων αι άρχαι τρόπον τινα, άλλα δύο ως είπεΐν τω αριθμώ, οϋτ αν παντελώς δυο, διά τό έτερον ύπαρχειν το είναι αύτοΐς, ὰλλὰ τρεις· ετερον γάρ το άνθρώπφ και το άμούσω είναι, καί το άσχηματίστω και χαλκώ.
Πόσαι μεν οΰν αι άρχαϊ τών περί γένεσιν φυσικών, και πώς πόσαι, ε’ίρηται· και δήλόν ἔστιν οτι δει ύποκεΐσθαί τι τοϊς εναντίοις και τάναντία δυο είναι.
Τρόπον δε' τινα άλλον ούκ άναγκαΐον ικανόν γάρ ἔσται το ετερον τών εναντίων ποιεΐν τη άπουσία και παρουσία την μεταβολήν, ή δ’ υποκείμενη φύσις επιστητή leaf αναλογίαν· ώς γάρ προς ανδριάντα χαλκος ή προς κλίνην ξύλον ή προς άλλο1 τι τών έχόντων μορφήν ή ύλη και τό άμορφαν έχει πρίν λαβεΐν τήν μορφήν, ούτως αύτη προς ούσίαν εχει καί τό τάδε τι και τό ον. μία μεν οΰν άρχή αϋτη (ούχ ούτω μία οΰσα ουδέ ούτως έν ως 1 [ίλλο Simplic. 236. 7 : άλλων F! των άλλων cett.—C.]
° [Literally, ‘ and in a sense (we may describe these principles as) “ the contraries ”... in a sense, not ’; i.e. according as the ambiguous phrases τό μουσικόν, τό άμονσον, etc., _ mean (1) the subject with the (positive or negative) qualification—this is not really a 1 contrary '—or (2) the (negutive) qualification only—the contrary proper, which cannot be acted upon by its contrary (cf Met. 107S a
b [Or (reading 8. for tv with E), 1 not having the same sort of unity nor the same sort of existence as a concrete individual.’—C.]
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another point of view these two principles are inadequate, for they cannot possibly act ον he acted upon directly l>y each other." This difficulty,lu>w trVt'V, disappears if we admit, as a third piinciplo, a non-antithetical ‘ subject.’ So in a sense there are no principles except ( lie terms of opposition, and it 1II(1.V be said that they are two in number and no mon· ; but there is a sense also in which we cannot quite admit this (ind must go on to three, because of the conceptual distinction that, exists in them ; f,,r in'.I,mice m the uncultivated man, between his being a man and liis being uncultivated, ον in the imsliaped bronze, between its being unslmpeil and it^ Ix'iiijr bronze.
It is now ιδο,ΊΓ, then, how many arc tin; principles of tilings in the chunking world of Nature, and in what sense ; namely that there is something tliatunderl'cs all opposites, and that opposition involves two terms.
But, if we take it another way, we may i-'.cape the duality of the opposition by considering one of its terms taken singly as competent, by its absence or presence, to accomplish the whole change. Then there will only be the ‘ ultimately underlying ’ factor in Nature in addition to this formal principle to reckon with. And of this ‘ undeilying ’ factor we can fovm a conception by analogy ; for it will bear the same relation to concrete things in general, or to any specific concrete thing, which the bronze bears to tlie statue before it has been founded, ον the wood to the couch, or the crude material of any object that has determined form uml quality to that object itself. This ultimate material will count us 011c principle (not, of course, une 6 in the sense of a cone veto ‘ indi-
VOL.
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1	a το τόδε τι), μία δὲ ή1 ό λόγο?, ἔτι δὲ τό εναντίον τοάτιύ ή στέρησις.
is Ταΰτα δέ πώς δύο καί πως πλείω, ε'ίρηται εν τοΐς α ναι. πρώτον μεν οΰν ελεχθη οτ ι άρχαί ταναντία μόνον, ύστερον δ’ ότι ανάγκη καί άλλο τι ύποκεΐσΟαΐ καί είναι τρία· εκ δέ τὥν νυν φανερόν τις ή διαφορά των εναντίων, και πώς εχουσιν αἱ άρχαί προς άλληλας, καί τί τό ύπο-ϋθ κείμενον, πότερον §ε ουσία τα είδος η τό υποκείμενον, οΰπω δήλον ὰλλ’ ότι αι άρχαί τρεις και πως τρεις, καί τις 6 τρόπος αυτών, δήλον.
ΙΙόσαι μεν οΰν καί τινες εισίν αι άρχαί, εκ τούτων θεωρείσΟωσαν, ■
1 [iieodrl. (Torstrik, Philologus, xii. (1857) 520). SimpHc. 333. 4, interprets ‘ and one the (principle, άρχή), “ the definition.'' ' Prof. Ross tells me he prefers this reuding and interpretation to the editors’ corrections fu ϊ), '·?& eioow \ and compares /; τό Λ13, ‘ the (line) “ the Ah." ’—C.]
CHAPTER VIII
argument
Absolute non-existence must be distinguished from incidental non-existence. (ΙΓΑοί Aristotle, in this chapter, calls ‘ shortage ’ (storcsis) is defined elsewhere as the ‘ negation of something within a defined class,’ i.e. ‘ within an antithesis,' Met. 1011 b 10 ή Si ατίμηαιι άΐτύψαοΐι iaTiv ίιτύ τινα ώρισμίνου yivovs.) Kon-exisfericc as such is absolute; but the negation of the form, as incidental to the material, is an essential factor in the ‘ becoming ' of anything. And the non-existence of the ‘ shortage ’ (itself 82
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vidiiiil ’) ; and the eollectiviiy of determining qualities implied by the thing’s ddiniiion is ulsn one jiriudjilo ; and furlhei· there is the opposite of tins, namely the ‘ being without ’ or ‘ short Rife ’ of it.
Hcnv the principles, then, can he Laken as two, and how that, enumeration appeals to need supplementing, has now been shown. Firhi it appeared as though the ‘ terms of nn antithesis ’ constituted ull the principles necessary ; but then we saw that something must underlie them, constituting u tlirnl. And now we .see that the two terms of the opposition itself stand im a different footing from each other ; anil we see how all the principles arc related to each oilier, and. \\ 1ml. we are to understand by the ‘ underlying subject/ It retiming to consider whether the modifying ‘ form ’ or the modified ‘ matter ’ is to be regarded as the more ‘ essential ’ factor of a thing ; but tlmt there are three principles altogether, and in what sense tliey are three, has already been demonstrated.
Let this, then, suffice as to the number of the principles and as to what tliey are.
CHAPTER VIII argument (continued)
a negation) is incidentally necessary to the presence of the negated furm in the thing that emerges from the change.
The impossibility of anything coming into or passing oat of existence can only be maintained with respect to the absolutely, not with respect to the incidentally, non-existent. This is the root of the fallacy of Parmenides'.
(At this critical point of Aristotle’s exposition the text, as we have it, is elliptical almost to the point of unintelligi-bility, unless supplemented from other sources.)
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191 a23 "On δε μοναχώς οϋτω λύεται και η των αρχαίων απορία, λέγωμεν μετά ταΰτα.	ζητοΰντες γαρ οι
25 κατά φιλοσοφίαν πρώτοι την αλήθειαν και την φύσιν την των οντων εξετράπησαν οἶον όδόν τινα άλλην άπωσθέντες υπό απειρίας, καί φασιν ούτε γίνεσθαι των οντων ούδέν οΰτε φθείρεσθαι, διά το άναγκαΐον μεν εἶναι γίγνεσθαι το γιγνόμενον η εξ οντος η εκ μη οντος, εκ δέ τούτων άμφοτέρων 80 αδύνατον εΐναι· ούτε γάρ το ον γίνεσθαι (εἶναι γὰρ ηδη), εκ τε μη οντος ούδέν αν γενέσθαι· ύποκεΐσθαι γάρ τι δεΐ. και ουτω δη τό εφεξής συμβαίνον αυξοντες ούδ’ εΐναι πολλά φασιν ὰλλὰ μόνον αυτό τό ον.
Έκεΐνοι μεν οΰν ταύτην ελο,βον την δόξαν διὰ 86 τὰ είρημένα· ημείς δε λέγομεν ότι τό εξ οντος η εκ μη οντος γίνεσθαι, η τό μη ον η τό ον ποιεΐν τι η πάσχειν, η ότιοΰν τάδε γίνεσθαι, ένα μεν τρόπον 1Θ11» ούδεν διαφέρει η τό τον ιατρόν ποιεΐν τι η πάσχειν, η τό εξ ιατρού εΐναι τι η γίγνεσθαι· ώστε, επειδή τοΰτο δίχως λέγεται, δηλον δτι καί τό έξ οντος και τό ον η ποιεΐν η πάσχειν. οίκοδομεΐ μεν ουν ό * 6
° [Vf 187 α 27 τ'ην κοινόν S6(av των φυσικών.—C.]
6 [Literally, ‘ they denied even the existence of a plurality of things, and allowed existence only to “Being itself”’— the inference draw n by Parmenides, fray. 8, though avoided later by the pluralist physicists.—C.J
' Uva μιν τρύττον. This first explanation goes down to b 27.—C.]
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Ιτ remains to show that the conclusion we have reached not only solves 1 lie problem of genesis, lmt furnishes the only escape from tho blind alley into which tho first speculations on the subject k-<l Hicir authors. Vor when they began to reason on the trutli of things aiul the nature of all that exists, pioneers as they weie, they fVll upon a false truck for want of α clue, and maintained that nothing at all could either come into existence uv pass out of it for they argued that, if a thing conies into existence, it must proceed either out. of the existent or out of the non-existent, both of winch were impossible ; for how could nnythinfi ‘ come out of ’ the existent, since if. is already there ? and obviously it could not, come out of Litt· non-existent. for what it conics nut nf must he tJu've for it la come out of, ι ind the non-existent is not there nl, nil. Λικί so, developing the loj>k\il consequences of this, they went on to saytliat the actually and veritably ‘ existent ‘ is not, many, hut only one.6
Such then is their dogma ; but, as for us, we maintain that when we speak of anything ‘ coming to be/ whethei out of existence or non-existence, or of the non-existent or the existent, acting or being acted on in any way, or of anything at all ‘ becoming this or that/ one explanation is as follows : e It is much the same as saying that a ‘ physician ’ does or experiences something, or that he has ‘ become ' (and now is) something that he has ‘ turned into,’ instead of remaining a physician. For all these expressions are ambiguous, and this ambiguity is clearly analogous to the ambiguity concealed under our language when we speak of what ‘ the existent has turned into/ or of the existent ‘ doing ’ this or ‘ exporicncing ’ that. For if the physician builds a
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1911) 5 Ιατρός ονχ fj ιατρός ὰλλ’ ή οικοδόμος, καί λευκός γίνεται· ούχ ή Ιατρός ὰλλ’ ή μελας■ Ιατρεύει δε και αν ιατρός γίνεται fj ιατρός, επεί δε μάλιστα λεγομεν κυρίως τον ιατρόν ποιεϊν τι η πάσχειν η γίγνεσθαι εξ Ιατρού, εάν fj ιατρός ταΰτα πάσχη η ττoifj η γίνηται, δήλον οτι και τό εκ μη οντος ίο γίγνεσθαι τούτο σημαίνει τό ή μη ον. οττερ εκείνοι μεν ου διελόντ?? άπεστησαν, και διά ταύτην την άγνοιαν τοσοΰτον προσηγνόησαν ώστε μηθεν οΐε-σθαι γίγνεσθαι μηδε είναι των άλλων, ὰλλ’ άνελεΐν πάσαν την γένεσιν.
'H/xeiS δε και αυτοί φαμεν γίγνεσθαι μεν ούδεν απλώς εκ μη οντος, πως1 μέντοι γίγνεσθαι εκ μη 15 οντος, οἶον κατά συμβεβηκός· εκ γάρ της στερή-σεως—ο εστι καθ’ αυτό μη ον—ούκ ενυπάρχοντας γίγνεταίτι· (θαυμάζεται δέ τούτο καί αδύνατον ουτω δοκεΐ γίγνεσθαι τι εκ μη οντος)· ωσαύτως δε ουδ" εξ οντος ούδε το ον γίγνεσθαι, πλην κατά συμ-
1 [τώί scrips!; cf 1030 a 22 τό τί earw απλώς μιν τή ούσίγ. (ίπάρχα), πώς δι τοι ϊ άΆλοιϊ: ίτως E : δμως cett.—C.] * 6
“ [More literally, ‘ and since, when we speak of the physician doing or experiencing something or ceasing to be a physician and becoming something else, we are using the words in their most’proper sense if all this happens to him qua physician, plainly in the same way ‘ coming out of the non-exisf-pnt ’ properly means ‘ coming out of the nonexistent as such.'—C.]
6 [Literally, ' for out of (i.e. in place of) the shortage— α thing -which in itself “ is not ”—there comes to be something, the shortage not being a factor that i.s retained in the result ’ (as the matter is retained). See p. 68, Introd. Note.—C.]
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house, it is not qua physician but φι a builder that he does so ; or if he becomes li"lit in complfNion, it is qua dark in complexion not qua physician that he changes ; whereas if he exercises Hie healing art, or drops or loses that art, so as to become a non-physician, it is qua physician that lie does so. And so, just as strange conceptions might be formed .is to what a physician could or could not (lo or suffer or become, if we were always thinking of him in Ins primary ancl direct capacity as a physician, lmt applied our conclusions to him in all liis actual or possible capacities, so, obviously, if we always argue from the non-existent qua non-exigent, but apply oar conclusions to the incidentally non-existent as well, we shall fall into Analogous errors.Λ And it was just because the earlier thinkers failed to grasp this analytical distinction, that they piled misconception upon misconception Ιό 1 he pitch of actually concluding that there was no such thing as genesis and. that nothing at nil ever came to be, or was, except the one and only ‘ existent.’
Now we, too (λνΐιο recognize both ‘ form ’ and * lack of form,’ or * shortage,' as factors in becoming), assert that nothing can ‘ come to be,’ in the ab&olutc sense, out of the non-existent, but we declare nevertheless that all things which come to be owe their existence to the incidental non-.existence of something ; for they owe ii to the ‘ shoi tage ’ from which they started ‘ being no longer there/ b And if it seems an amazing paradox to maintain that anything derives in this way from the non-existent, yc-t it is really quite true. Moreover, it is equally true that it is only in this same incidental sense that anything can derive from the existent either, or ‘ what is ’ 87
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βεβηκός' οντω δε κ αι τοΰτο γίγνεσθαι τόν αυτόν τρόττον οἶον el εκ ζώου ζωον γίγνοιτο, καί εκ τινος ζώου τί ζωον (οιον el κύων εξ ίππου γίγνοιτο). γίγνοιτο μεν γάρ αν ου μόνον εκ τινός ζώου 6 κΰων ὰλλὰ και έκ ζώου, ὰλλ’ ούχ ή ζωον (υπάρχει γάρ ήδη τοΰτο)' el δέ τι μέλλει γίγνεσθαι ζωον μη κατά, συμβεβηκός, ούκ εκ ζώου ἔσται· καί ει τι ον, ούκ εξ οντος,—οΰδ’ εκ μη οντος· τό γάρ εκ μη οντος ειρηται ήμΐν τί σημαίνει, ότι ή μη ον. ἔτι δε και τό είναι άπαν η μη είναι ούκ άναιροΰμεν.
Εἶ? μεν δη τρόπος οντος, άλλος δ’ ότι ενδέχεται ταύτά λέγειν κατά την δύναμιν καί την ενέργειαν τοΰτο δ, εν άλλοις διώρισται δι ακρίβειας μάλλον.
"Ωσθ1 (όπερ ελέγομεν) αι άπορίαι λύονται δι’ ας αναγκαζόμενοι άναιροΰσι των είρημένων ένια· διά γάρ τοΰτο τοσοΰτον και οι πρότερον εξετρά-πησαν της όδοΰ της επί την γένεαιν και φθοράν και όλως μεταβολήν■ αυτή γάρ αν όφθεϊσα ή φύσις ελυσεν αύτών πάσαν την άγνοιαν.
° [ύττάρχει yip ήδη τοΰτο seems to reiei to an implied clause Kdi. ftjov iv ylyvoiro, άλλ’ ούχ j}	C.]
b [i.e. el’ ΤΙ [μέλλει ylyveadai) Αν {μη κατά σνμβεβηκύή ούκ έξ tpTos (Ιστα.ι).—€·]
c [Of. itlet. Z, 7-i), and θ. be pen, et corr. Λ 3, refers to our passage and admits that it leaves obscure the problem how there can be an 1 unqualified commg-to-be ’ of a substance.—C,]
Λ [If μύτη is read (and no variant is recorded), α,ΰτη ή φύσσ means ‘ this nature (entity),’ viz. matter qualified by shortage. See 191 b 35-192 α 6.--C.]
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can come into being. In this sense, howcra·, this does occur in the same way as (for instance) it’ 1 an animal’ should turn into 1 an animal,’ ον a paiticuLu· animal—say, a horse—should tum into (mother· particular animal—say, a don·. The dog would come into being, not only ‘ out of ’ a particular animal, hut out of ‘ an animal ’ (and it would become ‘ an animal '),a but only incidentally, not qua animal, since it was already an animal and could not, ‘ turn into ’ what it already was. If anything, then, is to ‘ turn into ’ an animal, otherwise tlum incidentally, it must be non-;miiiml at the start and must come to he animal in the process. Similarly, if a thing is to become or turn into an existent otherwise than incidentally, it cannot start from what exists ; *— though neither can it start from the non-existent, for we have explained that this means ‘ from the nonexistent as such.’ At the same time we do not do away with the principle that everything must either be or not be.
This then is one way of formulating the solution of the problem. But there is also an alternative formula based on the distinction between existing as a potentiality and existing as an. actuality. But this is developed more fully elsewhere.0
It is thus (as I have said) that the difficulties are solved which led to the denial of some of the obvious facts that we have now discussed ; for it was this fundamental misconception that threw the earlier thinkers so far off the track concerning ‘ corning into existence ’ and ‘ passing out of it,’ and the nature of change in general. Hnd they detected the existence of the entity we have described,d it would have released them from all the confusion.
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CHAPTER IX
ARGUMENT
The P/atomsts approached the true solution, though (in spito of their phraseology) they never really formulated the essential triad ; for they confounded ' matter ' and ‘ short-age ’ together (the positive ' scat ’ and the privative ‘ emptiness ’), under one concept of ' the non-existent ’ or ‘ not-anything ’ (191 b 35-102 a 12).
The metaphors m which they delight are quite intelligible, if we take them separately and apply them to the appropriate
lBibSj Ήμμενοι μεν οΰν και ετεροί rives είσιν αυτής, ὰλλ’ ονχ ικανὥ?. πρώτον μιν γάρ όμολογοΰσιν 192 a απλώς γἴνεσθαι έκ μη οντος, fj Παρμενίδην όρθώς λέγειν · £ἶτα φαίνεται αύτοΐς, είπερ εστίν άριθμφ μία, και δυνάμει μία μόνον είναι, τούτο δὲ διαφέρει πλεΐστον. ημείς μεν γάρ ύλην καί στέρησιν ετερόν φαμεν είναι, καί τούτων τό μεν 6 ου κ ον είναι κατά συμβεβηκός—την νλην—τήν δὲ στερησιν καθ’ αυτήν, καί την μεν εγγύς καί ουσίαν πως—την ύλην—τήν δέ στερησιν ούδαμώς- οι δέ τό μη ον το μέγα καί το μικρόν ομοίως, ή το * 6
“ [α,ύτψ refers to ηϋτη ή φύει! (Ι. 33), i.e. mutter qualified by shortage—C.]
6 [Of 190 b 23. The subject (ύπακείμενον) is numerically one thing (a piece of bronze), but conceptually two, as bronze qualified by the shortage of the form it will receive. This shortage was overlooked.—C.]
‘ [Simplicius understood 1*771)5 to mean iyyin ovalas t ‘comes near to being substance, and in a sense is substance.’ Of 100 b 25 riSt yip τι paWov.—C.}
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CHAPTER IX argument (continued)
' matter ’ or ‘ shortage ’ as the case may be ; but they become self-contradictory, if we apply them at/ to the undifferentiated ' negation ’ (a 13-2S).
[Matter, properly distinguished from the shortage, is eternal. The nature of Form is a question that belongs to metaphysics. Wo are concerned only with natural and perishable furms (a 2,%b 4).—('.]
Certain other thinkers have approached the view we have now expounded,n but without effectively reaching it. For they began by accepting as true the conception of Parmenides that ‘ coming to be ’ could mean nothing but emerging from the nonexistent. Then, under the one concept of the ‘ nonexistent,’ they united both the ‘ matter ’ and the ‘ shortage ’ of our system, failing to distinguish between ‘ numerical unity ’ of subject (which we admit) and ‘ unanalysable unity ’ of aspect or potentiality (which we deny).6 But this distinction which they ignored makes all the difference. For we distinguish between ‘ matter ’ and ‘ shortage ’ (or absence of form), and assert that the one, namely matter as such, represents the incidental nonexistence of attributes, whereas the other, namely shortage as such, is the direct negation or nonexistence of the form of which it is the shortage. So that matter, though never existing in isolation, may be pretty well taken as constituting tlie ‘ concrete being ’ of which it is the basis, but shortage not in the least so.'1 These philosophers, on the other hand, conceive of the non-existent as 91
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182a συναμφότερον ή τό χωρίς εκάτερον. ὥστε παντελώς ’έτερος ό τρόπος οντος τής τριάδας κάκεΐνος· 10 μέχρι μεν γὰρ δεΰρο προήλθον, δτι δει τινα ύποκεΐσθαι φόσιν, ταυτην μέντοι μίαν ποιοΰσιν (καί γάρ ει τις δυάδα ποιεί, λίγων μέγα καί μικρόν αυτήν, ονθέν ήττον ταντό ποιεί· την γάρ έτέραν παρεϊδεν).
Ἦ μεν γάρ ύπομένουσα συναιτία τή μορφή των γινομένων εστίν, ώσπερ μήτηρ· ή δ’ έτέρα μοίρα 15 τής εναντιώσεως πολλάιας αν φαντασθείη τω προς τό κακοποιόν αύτής άτενίζοντι την διάνοιαν ούδ’ είναι τό παράπαν· οντος γάρ τινος θείου καί αγαθού καί εφετοΰ, τό μεν εναντίον αύτω φαμεν είναι, τό δέ δ πέφυκεν έφίεσθαι καί όρέγεσθαι αύτοΰ κατά την εαυτοΰ φόσιν. τοι? δε συμβαίνει 20 τὰ εναντίον ορέγεσθαι τής εαυτόν φθοράς, καίτοι ούτε αυτό εαυτοΰ οΐόν τε έφίεσθα ι τό είδος (διά τό μή εΐναι ενδεές) ούτε τό εναντίον φθαρτικά γάρ
“ [See 187 α 17 note.—C.]
*	[Literally, * * none the less he makes (“ great ” and “ small ”) the same (single) thing.’—C.]
' [Plato, Timams, SO c. ‘ We must conceive three kinds ι (I) that which comes to be, (it) that in which it comes to be, (3) that from which it is copied when it is born into existence. And we may liken (9) Ine recipient to a mother, (3) the model to a father, and (1) that which is between them to α child.’ The matter to be moulded, he adds, must be entirely formless before tlip forms are impressed on it. —C-]
*	[If Met. Δ 22, on meanings of ‘ privation,’—C.]
’ [Or, ' since there is something divine, good, and desirable,’ viz. cither the God of Aristotle’s system, as Final Cause, or the principle of Form generally.—C.]
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the ‘ great ’ and the ‘ small ’ alike,'1 whether scvcrnlly or conjointly. So they too hnve n Lriacl of i.he ‘ great,’ the 1 small,’ and the ‘ Idea ’ (or form), but this triad is really quite different from ours of ‘ matter,’ ‘ shortage,’ and ‘ form ’ ; for, although they go so far with us as to recognize Ihe necessity of some underlying subject, yet in truth the ‘ gre;it and small ’ of winch it consists can only be equated with our ‘ matter/ and. is not a dyad at all. it is true indeed that you may now and again find it spoken of as the ‘ dyad ’ of great and small, but that makes no difference,6 for the other member of our antithesis (shortage, namely) is systematically ignored.
Now we, who distinguish between matter and shortage, can very well see why matter, which cooperates with form in the genesis of things, may be conceived as their matrix or womb.c And we can also see how a man who concentrates his mind on the negative and defect-involving character of shortage d may come to think of it as purely nonexistent. Then, if we were to think of * existence ’ as something august and good and desirable,* we might think of shortage as the evil contradiction of this good, but of matter as a something the very nature of which is to desire and yearn towards the actually existent. But the school of thought we are examining, inasmuch as it identifies matter and shortage, falls into the position of representing the opposite of existence as yearning for its own destruction. But how can either form or shortage really desire form ? Not form itself, because it has no lack of it; and not shortage, which is the antithesis of form, because the terms of an antithesis, being 93
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ὰλλήλων τὰ εναντία. ὰλλὰ τοστ’ ἔστιν ή ΰλη— ώσπερ αν ει θήλυ άρρενος καί αισχρόν καλοΰ· πλήν ου καθ' αυτό αισχρόν άλλα κατά συμβεβηκός, ουδέ θήλυ άλλα κατά συμβεβηκός.
Φθείρεται δέ και γίνεται ἔστι μεν ως, ἔστι δ’ ως ου- ως μεν γάρ το εν ω, καθ' αυτό φθείρεται (τό γάρ φθειρόμενου εν τουτω εστίν, ή στέρησις), ως δέ κατά την δύναμιν, ου καθ' αυτό, άλλ' άφθαρτου και άγένητον ανάγκη αυτήν είναι, είτε γαρ εγίγνετο, ύποκεΐσθαί τι δει πρώτον, τό εξ ου ενυπάρχοντας· τοΰτο δ' εστίν αυτής ή φύσις, ώστ ἔσται πριν γενεσθαι—λέγω γάρ ύλην τό πρώτον ύποκείμενον έκάστω, εξ οΰ γίνεται τι ενυπάρχοντος μη κατά συμβεβηκός—ειτε φθείρεται, εις τοΰτο άφίξεται έσχατον, ώστε εφθαρμενη ἔσται πριν φθαρήναι.
0	[Or,1 But this (factor which desires form) is Matter. . . From this point onwards Aristotle is rather stating liis own view than criticizing Plato’s.—C.]
b [Οι· Aristotle’s own matter + ‘ shortage,’ to which the following statements are applicable.—C.]
' [Or 1 for the thing that perishes—the shortage—is in it,’ and so the matter, considered merely as what contains the shortage, ceases ίο be that, ‘ as such.’—C.l
Λ <p$dpeται Si . . . άκάγ/ιΐ; αύτ'ην ilpai. The translation of this very perplexing passage must be regarded as no more than a suggestion. It puzzled Simplicius so much that he was driven to supposing that Aristotle misapplied (κατεχρή-σατο) the phrase τί is φ, and really meant the opposite, τό is airy by it.
‘ [if oS ivinrapxopTos, some ‘ matter ’ from which it would arise but which would persist as a factor in it after it hud come into being.—C.]
1	[Or, * and if matter perishes, this (matter itself) will be what it is ultimately reduced to; so that it will have to have perished already before perishing,’ In sum: if matter 94
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mutually destructive, cannot desire encli ot.lier. So that'1 if (to borrow their own metuphois) wc hit lo regard matter as the female desiring the mule1 or the foul desiring the fair, the desire must be ullri-buted not to the foulness itself, as such, bul Lo a subject that is foul or female incidentally.
As for the undifferentiated matter-shortage of the school we have been discussing,6 it may be regarded as either perishable or imperishable ; for if we think of it as the bare seal-of-shortage, it perishes, as &uch, for ' shortage ’ is exactly what does perish in it,r on its receiving the form ; bul if we are considering it us the potentiality of receiving forms, it cannot perish, as such, but must necessarily be exempt both from ties true Lion and genesis.For if it 1 came to be,' there must have been Mime subject already there for it to proceed from/ and just ‘ being there as the subjecL ’ is precisely what; constitutes tin-nature of ‘ matter ’ itself, .so thut it must have been before it came to be. For what I mean by matter is precisely the ultimate underlying subject, common to all the things of Nature, presupposed as their substantive, not incidental, constituent. And again, the destruction of a thing means the disappearance of everything that constitutes it except just that very underlying subject which its existence presupposes, and if this perished, then the thing that presupposes it would have perished with it by anticipation before it came into existence/ were to come into existence or perish, it would have to come out of itself or perish into itself—matter being precisely the starting-point of coming-to-be and the terminus of perishing. So matter would have to be, before it cuulil comc-to-be, and to have perished, before it could have anything to perish into.—C.]
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192 β as Περι δέ της κατο, το είδος αρχής, πότερον μια ή πολλά ἱ, και τις ή τινες είσί, δι’ ακρίβειας της πρώτης φιλοσοφίας εργον έστϊ διορισαι, ώστε l9Sb εις εκείνον τον καιρόν άποκείσθω. περί δὲ των φυσικών και φθαρτών ειδών εν τοΐς ύστερον δεικνυμενοις ερονμεν.
"Οτι μεν συν εϊσίν άρχαι, και τινες, καί πόσαι τον αριθμόν, διωρίσθω -ήμιν ούτως' πάλιν δέ άλλην αρχήν άρξάμενοι λέγω μεν.
° [See Aftt. 7,-Β; uucl Λ where the existence of eternal and immutable form without matter is specially discussed.
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So much for 1 matter ’ ; hut t.he detailed examination and determination of ‘ form ’ as a principle, iind the question of its unity or plurality, and its nature (singular or plural), is thv business of Vircl Philosophy ; so let it be deferred till we come to that." It is with natural and perishable forms only that we shall deal m the sequel of this treatise.
Let this suffice for the demonstration of the existence of principles in Natuie and the determination of wli.it they are .ind how many in number. In the iieKt book we must make α fresh start with fresh questions.
VOL.
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EXCURSUS
ON SQUARING THE CIRCLE (Blc. I. Ch. ii. 185 a 16)
Popular conceptions oil the subject of squaring the circle are so vagne and so entirely erroneous tliat to do justice to Aristotle’s bundling of the question will be impossible without some introductory remarks. In the first place, what is squaring the circle ? It is reducing the area of a circle to an equal area bounded by straight lines, for any piano rectilineal· figure can be quite easily converted into a square of the same size.
Tlie problem then ia to find a plane rectilinear figure equal in area to a given circle. That it is inherently possible that there should be such a rectilinear area is obvious (for the size of the area does not depend on the shape) and a very convincing proof of this was already known to Aristotle as we shall see.“ No contradiction of this is in any way intended by the statement that the circle cannot be squared. The question is not whether there ia or can be α rectilinear area which will equal the area swept out by a given radius rotating round one of its extreme points (for that is the most enlightening definition of a circle), but whether such an area can be diagrammatically constructed. It is perfectly easy to construct it, but not within the limits prescribed for constructions by Euclid, and evidently by tho tradition he followed. For Euclid undertook to allow how far he could carry elementary Geometry on the condition of having no implements allowed to Mm but compasses and a ruler, and of never * Bryson’s proof, see note a, p. 19.
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making liae of any diagrammatic figure which he had not been able to construct under these conditions. Even these instruments, the compasses and the ruler, he only allows himself to use under certain restrictions, but with those we need not concern ourselves. He claims no logical superiority for constructions in which these two instruments alone have been used, above other constructions which require other instruments; but he is simply trying how far tie can carry the science forward on this very narrow basis. There are many simple operations which cannot be so performed (for instance, with ruler and compasses only you cannot, in general, trisect an angle), and among them is the construction of a rectilinear figure equal in area to a given circle.
Archimedes (f212 b.c.) did not restrict his reasoning to figures constructed under the Euclidean tradition, and he tells us that the right-angle triangle of which the sides containing the right angle are respectively equal to the circumference and radius of the circle, is equal in area to the circle. He proves this by demonstrating rigorously that any area greater than that of the triangle will be greater than that of the circle, and any area less than that of the triangle will be less than that of the circle.0 There is no suggestion of construction here, his reasoning does not depend on being able to construct the triangle and it is obvious that such a triangle exists. Therefore, though he makes no attempt here to solve the problem as originally conceived, lie completely disposes of the misconception that, because a square equal to a given circle cannot be constructed by means of compasses and ruler only, there can be no such square.
Having thus reduced tile problem of measuring the area of a circle to that of measuring its circumference, he goes on to show how successive approximations can be made to tile numerical expression of π (the ratio of the circumference to the radius).
Again there is a vague idea in some minds that the reason why the circle cannot be squared ia that τ is in-“ Archimedes, On the Measurement of the Circle.
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commensurable, i.e. cannot be exactly expressed numerically ; and that you cannot construct a figure involving incommensurable ratios. But if that were the difficulty it would be impossible to construct a circle itself from a given radius.
There is no inherent difficulty in constructing a line that is incommensurable with a given line. The simplest case of alt ia that of a side and the diagonal of a square, and it is generally supposed to be historically true that it was in this connexion that the problem of incommensurables was first confronted. Drawing the diagonal is a simple act of construction, and it ia only by the construction that wc can assign a perfectly definite length to the diagonal relatively to that of tlie side, the length of the diagonal being incommensurable with that of the side. So too by drawing a circle to a radius we obtain the circumference, the length of the circumference being incommensurable with that of the radius.
Aristotle has been, blamed for his contemptuous treatment of Antiphon," because it is assumed that he ought to have seen in him an incipient attempt to apply the principle of approximations which was developed by Archimedes and ultimately by Newton and Leibniz in the calculus. But this is hardly reasonable, for, according to the account given by Simplicius, Antiphon does not really supply so much as a Mnt of this method. He simply assumes at the end what lie might as well have assumed, at the beginning, that the circumference is already a polygon with very minute sides; in other words he believes in atomic (i.e. indivisible) lines; which, belief lies at the root of endless confusion of thought.6
Aristotle is perfectly clear and explicit on this question, yet his teacliing has been misunderstood or neglected even by such men as Galileo 0 and Leibniz.'*
<■ See Bk. I. Ch. u. p. 18,1. IS.
* See Gen. Introd. pp. lxxx f. and lxxxvii ff.
‘ Galileo, fiscoj'si e himostrazioni Matematiche, intorno a due wuove scienze (Leyden, 1538); Opere (Edizione Nazionule), vol. vili. pp. 80 sqq. and 91 sqq.
d (Euvres inidits de Leibniz, p. 106 Couturat.
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Galileo has exposed Aristotle’s worst mistake?, but be has fallen into others of his own by negleut of Aristotle’s principles in these matters. And tie adoption of Leibniz’s system of notation in preference to that of Newton, while amply justified on practical grounds, still tends to impede the progress of young students to perfect clarity of mind to this day.
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or stuffs wliicli they called the ‘ nature of things.’ The speculation inspired by Socrates saw the nature of a thing in tlie ‘ form ’ or essential character, given in the definition of ‘ what it is to be ’ a thing of that. sort. This is the truer view; and consequently this form or essence must be identical with the internal source of movement by which ive have defined natural objects. The form is also the final goal towards which the development of the thing moves and in which that development comes to rest.
Such forms as these have their being in the changing world of Nature ; they are immersed in matter, and cannot be studied in abstraction from matter. Thus Physics is distinguished, on the one hand, from mathematics, which isolates in thought the forms it studies from the power of movement, and on the other hand from First Philosophy (metaphysics), which is concerned with pure immaterial forms—God, the intelligences of the heavenly spheres, the human reason.
The rest of the Book is occupied with the character of the ‘ causes ’ of natural things and of their motions and changes. The term ‘ cause ’ has a wider sense than m the English use. It covers all the ‘ conditions necessary but not separately sufficient to account for the existence of a thing ’ (see Ross, Aristotle, p. 73). Greek philosophy had always been intent upon the task of discovering, not laws of succession in phenomena, but what tilings in themselves are. Hence among the ‘ causes ’ of a thing—wliat we need to know in order to give a full account of it—tho two internal constituents, the matter and the form, stand first. As already hint.ed in the first chapter, the form of the thing is also the moving or ‘ efficient ’ cause of its coming into Being and behaving as it does ; and the form is also the ‘ end,’ wherein its nature is fully realized. Thus there are four ‘ causes ’—material, formal, efficient, and final—to be known, if the existence and behaviour of any natural object is to be fully accounted for.
Popular thought further recognizes the agency of Luck or Chance; and the inveterate belief that events just ‘ happen ’ by the blind working of forces pushing from 104
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behind, without any intelligent direction, has been countenanced or tacitly assumed by men of science. To such a view of the world Aristotle, as the successor of Plato "and Socrates, is fundamentally opposed. lie does not, however, deny validity to the conceptions of Chance and Luck; he sets himself to analyse them and to find fur them a meaning and a sphere consistent with the belief that the workings of Nature cannot be completely understood as the outcome of chance or of mere necessity, but reveal the presence of some kind of purpose aiming· at a goal desired. The Book closes with an attempt to establish this teleology.—C,].
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CHAPTER Ι
ARGUMENT
[The scope of Physics is now determined by defining ‘ nature’ ‘ Natural things ’ or ‘ things which have a nature,’ as distinct from artificial products as such, contain an internal tendency to move (i.e. be moved or changed) in certain ways. Thus, the elements and inanimate compounds of them tend to rise or fall in space and undergo change; living things move about, change, and grow. The ‘ nature ’ is this innate tendency to movement and change. Its existence is an obvious fact of experience (192 b 8-193 α 10).
192 b 8 Των γαρ ιόντων τὰ μέν ἔστι φυσά, τὰ δέ δι’ άλλας αίτιας—φύσει μεν τά τε ζφα καί τα μέρη ίο αυτών καί τὰ φυτά καί τὰ άπλα τὥν σωμάτων (οἶον γη καί πυρ καί αήρ καί ύδωρ)· ταΰτα γαρ εΐναι καί τά τοιαΰτα φύσει φαμεν. πάντα 8e τὰ ρηθεντα φαίνεται διαφεροντα προς τά μη φύσει συνεστώτα. τά μεν γάρ φύσει όντα πάντα φαίνεται ἔχοντα έν εαυτοΐς αρχήν κινησεως καί 15 στάσεως—τὰ μέν κατά τόπον, τά δέ κατ αϋξησιν καί φθίσιν, τὰ δὲ κατ άλλοίωσιν—κλίνη δέ καί [μάτιον καί ει τι τοιοϋτον άλλο γένος εατίν, fj μεν τετνχηκε της κατηγορίας εκάστης καί καθ' οσον ἔστιν από τέχνης, ούόεμίαν ορμήν εχει μεταβολής
10 β
BOOK II CHAPTER I argument (continued)
By some the ‘ nature ’ of a concrete thing is identified with the matter it consists of, and the ‘ nature of things ’ in general, with an ultimate eternal stuff. Others find the nature of a thing in its ‘ form’ Talcing this latter view himself, Aristotle restates his definition of' nature ’ in terms that imply his identification of the internal principle of movement with the form, existing in the concrete thing ; and he supports this by several arguments (a 10-b 21).—C.]
Some things exist, or come into existence, by-nature ; and some otherwise. Animals and their organs, plants, and the elementary substances— earth, fire, ail·, water—these and their likes we say exist by nature. For all these seem distinguishable from those that are not constituted by nature ; and the common feature that characterizes them all seems to be that they have within themselves a principle of movement (or change) and rest—in some cases local only, in others quantitive, as in growth and shrinkage, and in others again qualitive, in the way of modification. But a bedstead or a garment or the like, in the capacity which is signified by its name and in so far as it is crafl-worlt, has within itself no such inherent trend towards change, though 107
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έμφυτον, ή δέ συμβεβηκεν αντοΐς είναι λίθινοι? η γηΐνοις ή μικτοϊς, εκ τούτων εχει και κατα τοσοΰ-τον, ως ούσης της φύσεως αρχής τινος καί αίτιας του κινεΐσθαι και ήρεμεΐν εν ω υπάρχει πρωτως καθ’ αΰτ6 καί μή κατά σνμβεβηκός^. λέγω δέ το μή κατά σνμβεβηκός, οτι γενοιτ αν αύτός^ αΰτίρ τις αίτιος ΰγιείας ων ιατρός· άλλ’ όμως ου καθο ύγιάζεται την Ιατρικήν εχει, άλλα συμβεβηκε τον αύτόν Ιατρόν είναι και νγιαζόμενον δίο και χωρίζεται ποτ απ’ άλλήλων. ομοίως δέ και των άλλων έκαστον των ποιούμενων ούδεν γὰρ αύτών εχει την αρχήν εν εαυτω τής ποιήσεως, ὰλλὰ τὰ μεν εν άλλοις και έξωθεν (οἶον οικία και των άλλων των χειροκμήτων έκαστον), τα δ’ εν αύτοΐς μεν άλλ’ ού καθ’ αύτά, οσα κατά σνμβεβηκός αίτια γενοιτ αν αυτοΐς.
Φύσις μεν ούν εστι τό ρηθεν φύσιν δε εχει όσα τοιαύτην εχει αρχήν, και εστι πάντα ταντα ουσία-υποκείμενον γάρ τι, και εν υποκείμενος εστίν ή φύσις αει.
Κατά φύσιν δε ταΰτά τε και οσα τούτοις υπάρχει
° [Ι have repunctuated the text, taking 4κ τούτων not with μικτοί! but with ΐχα:	‘ it has one derived from these
(natural substances) and in so far (as it is composed of them).—C.]
6 [English cannot reproduce the ambiguity of τι φύσα, which (like the French la nature) may mean ‘ the nature ’ (of any natural thing) or ‘ Nature ’ collectively, the sum total of such natures.—C.]
' [Strictly, ‘ of being moved (κινεΐσθαι) and being at rest ’ (not of initiating motion from within). The heavenly bodies, which have no principle of rest, are here ignored.—C.] a Have a substantive existence, i.e. are concrete entities. Cf Gen. Introd. pp. lix-liil.
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owing to the fact of its being composed of earth οι· stone or some mixture of substances, it incidentally has within itself the principles of change which inhere primarily m these materials.0 For nature b is the principle and cause of motion and vest c to those things, and those things only, in -which she inheres primarily, as distinct from incidentally. What I mean by ‘ as distinct from incidentally ’ is like this : If a man were a physician and prescribed successfully for himself, the patient would cure himself ; but it would not be qua patient that he possessed the healing arl, though in this particular case it happened that the physician’s personality coincided with that of the patient, which is not always the case. And so it is with all manufactured or ‘ made ’ things : none of them has within itself the principle of its own making. Generally this principle resides in some external agent, as in the case of the house and its builder, and so with all hand-made things. In other cases, such as that of the physician-patient, though the patient does indeed contain in himself the principle of action, yet he does so only incidentally, for it is not qua subject acted on-that he has in himself the causative principle of the action.
This, then, being what we mean by ‘ nature/ anything that has in itself such a principle as we have described may be said to ‘ possess a nature ’ of its own inherently. And all such things have a substantive existence d ; for each of them is a substratum or ‘ subject ’ presupposed by any other category, and it is only in such substrata that nature ever has her seat.
Further, not only nature itself and all things that ‘ have a nature,’ but also the behaviour of these things
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192h καθ’ αυτά, οἶον τω πυρί φέρεσθαι αίνω· τούτο γάρ 193 a φύσις μεν ούκ ἔστιν, αι5δ’ έχει φύσιν, φύσει δέ και κατά φύσιν εστίν.
Τι μεν οΰν ἔστιν ή φύσις, εϊρηται, «αι τί τὰ φύσει και κατά φύσιν. ως δ’ εστιν ή φύσις, πειρασθαι 8εικνύναι γελοΐον φανερόν γάρ οτι τοιαΰτα των οντων εστί πολλά, τό δέ δεικνύναι 6 τὰ φανερά διὰ των αφανών ου δυναμένου κρίνειν εστι τό δι’ αν τό καί μη δι’ αύτο γνώριμον, οτι δ’ ένδέχεται τοΰτο πάσχειν, ούκ άδηλον συλ-λογίσαιτο γάρ αν τις εκ γενετής ών τυφλός περί χρωμάτων· ώστε ανάγκη τοΐς τοιούτοις περί των ονομάτων είναι τον λόγον, νοεΐν δε μηδέν, ία Δοκεΐ δ’ ή φύσις καί ή ουσία των φύσει οντων ένίοις εΐναι τό πρώτον ενυπάρχον εκάστω αρρύθμιστου καθ’ εαυτό, οἶον κλίνης φύσις τό ξύλον, ανδριάντας δ’ ό χαλκάς. (σημεΐον δε φησιν Άντιφών οτι, ει τις κατορύξειε κλίνην καί λάβοι δύναμιν ή σηπεδών ώστε άνεΐναι βλαστόν, ούκ αν 15 γενεσθαι κλίνην αλλά ξύλον, ως τό μεν κατά συμβεβηκός νπάρχον—τήν κατά νόμον διάθεσιν καί την τέχνην—την δ’ ουσίαν ουααν εκείνην η καί διαμένει ταΰτα πάσχουσα συνεχώς), ει δε καί τούτων έκαστον προς έτερόν τι ταύτό τοΰτο
° [Or ‘ a thing’s proximate constituent, in itself unformed,’ e.g. the wood of a bedstead, which is ‘ proximate ’ to the form, as contrasted with the remoter elements into which the wood might be analysed—‘ simple bodies ’ or ' ultimate matter.’ ef. Met. 1015 a 7.—C.]
4 [Antiphon, frag, 15 (Diels, For*.1 ii. 295) it τα κατορό&ιβ
κλίνην καί ή σητεδών τον ξύλου ίμβιοε yivovro, ούκ &ν ytvoiro κλίνη άλλά ξύλον. For σηπεδών (putrefaction) as cause of 120
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in virtue of their inherent characteristics is spoken of as ‘ natural.’ For instance, for fire actually to rise, as distinct from having the tendency to rise, neither is nature nor has a nature ; but it comes about ‘ by nature ’ and is ‘ natural,’
Such, then, are the definitions of ' nature,’ of what exists ‘ by nature/ and of wliat is ‘ natural/ Any attempt to prove that nature, in this sense, is a reality, would be childish ; for it is patent that many things corresponding to our definitions do actually exist; and to set about proving the obvious from the unobvious betrays confusion of mind as to what is self-evident and what is not. Such confusion, however, is not unknown, though it is like a man born blind arguing about colours, and amounts to reasoning about names without having any corresponding concept in the mind.
Now some hold that the nature and substantive existence of natural products resides in their materialα on the analogy of the wood of a bedstead or the bronze of a statue. (Antiphon b took it as an indication of this that if a man buried a bedstead and the sap in it took force and threw out a shoot it would be tree and not bedstead that came up, since the artificial arrangement of the material by the craftsman is merely an incident that has occurred to it, whereas its essential and natural quality is to be found in that which persists continuously throughout such, experiences.) And in like manner, it is thought,0 if the materials themselves bear to yet other substances the same relation which the manufactured
generation cf Plato, Phaedo 96 β (Burnet ad loo.), Hippocr. Hi/>i σάρκα» 3.—C.]
• [elm (l. 20) depends on Soxel (l. 10).—C.]
Ill
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198 a πέπονθεν—οἶον ό μέν χαλκός και ό χρυσός προς ύδωρ, τὰ δ’ όστα και ξυλά πρός γην, ομοίως δέ 2ο και τὥν άλλων ότιοΰν—εκείνα τήν φύσω είναι και την ουσίαν αυτών, διόπερ οι μεν πΰρ, οι δέ γην, οι δ’ αέρα φασίν, οι 8ε ϋ8ωρ, οι δ’ ενια τούτων, οι δε πάντα ταϋτα την φύσιν είναι την των οντων. ο γάρ τις αυτών ύπέλαβε τοιοΰτον, είτε εν είτε πλείω, τοϋτο και τοσαΰτά φησιν είναι την άπασαν 25 ούσίαν, τα. δὲ ὰλλα πάντα πάθη τούτων και έξεις και διαθέσεις■ καί τούτων μεν οτιοΰν είναι σίδιον —ου γάρ είναι μεταβολήν αντοΐς εξ αυτών—τα δ’ άλλα γίγνεσθαι καί φθείρεσθαι άπειράκις.
"Ενα μεν οΰν τρόπον ούτως ή φύσις λέγεται, ή πρώτη εκάστω υποκείμενη ύλη των εχόντων εν 80 αύτοΐς αρχήν κινησεως καί μεταβολής■ άλλον δε τρόπον ή μορφή καί τό είδος τό κατά τον λόγον, ώσπερ γάρ τέχνη λέγεται τό κατά τέχνην καί τό τεχνικόν, ούτω καί φύεης τό κατά φύσιν λεγεται καί τό φυσικόν, ούτε δέ εκεί πω φαΐμεν αν έχειν κατά τήν τέχνην ούδε'ν, ει δυνάμει μόνον έστί 86 κλίνη μηπω δ’ έχει τό είδος της κλίνης, ούδ’ είναι
° [Of. Met. ΙΟΙ 5 a 8 atov των χαλκών ίργωκ πpis αντί μΑν ττρωτοί (proximate material) 4 χαλκό!, βλω? S’ ΐσait ΰδωρ, el τίντα τα τηκτύ. Οδωρ—the doctrine of Timaeus 58 d (Ross ad. loo.}.—C.]
6 [Of Met. 989 a 5, No philosopher followed popular thought in making earth the primary form of body.—C.]
*	[Or, ‘ related as above described to more complex forms of matter.’—C.]
Λ [Or ‘for they thought them incapable of changing out of themselves ' (putting off their own nature).—C.]
*	[πρώτη ΰλη is used ambiguously by Aristotle for ‘ proximate ’ or * * ultimate ’ matter. Here (with έκίστψ) it probably
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articles bear to them—if, for instance, water is the material of bronze or gold,“ or earth of bone or timber, and so forth—then it is in the water or earth that we must look for the ‘ nature ’ and essential being of the gold and so forth. And this is why some have said that it was earth 6 that constituted the nature of things, some fire, some air, some water, and some several and some all of these elemental substances. For whichever substance or substances each thinker assumed to be primary0 he regarded as constituting the substantive existence of all things in general, all else being mere modifications, states, and dispositions of them. Any such ultimate substance they regarded as eternal (for they did not admit the transformation of elementary substances into each other <*), while they held that all else passed into existence and out of it endlessly.
This then is one way of regarding ' nature '—as the ultimately0 underlying material of all things that have in themselves the principle of movement and change. But from another point of view we may think of the nature of a thing as residing rather in its form, that is to say in the ‘ kind ’ of tiling it is by definition. For as we give the name of ‘ art ’ to a thing which is the product of art and is itself artistic, so we give the name of ‘ nature ’ to the products of nature which themselves are ' natural.’ t And as, in the case of art, we should not allow that what was only potentially a bedstead and had not yet received the form of bed had in it as yet any art-formed element, or could be called ‘ art/ so in.
means the proximate material of any given thing, as at l.
10,—C.]
1 [κατά φύσiv, su> above defined, 192 h 35.—C.].
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193b τέχνην, ουτ εν τοι? φύσει συνισταμένοις- τ6 γάρ δυνάμει σαρξ ή όατοΰν ουτ' έχει πω την εαυτόν φύαιν, πριν αν λάβη το είδος το κατά τον λόγον— ο οριζόμενοι λέγομεν τί εστι σαρξ η όστοΰν—ον’τε φύσει εστίν. ώστε άλλον τρόπον ή φύσις αν εϊη των εχόντων εν αύτοΐς κινήσεως αρχήν ή μορφή δ και το είδος, ου χωριστόν ον ὰλλ’ ή κατά τον λόγον, (τὰ δ’ εκ τούτων φύσις μεν ούκ εστι, φύσει δε, οἶον άνθρωπος.) και μάλλον αϋτη φύσις τής ύλης · έκαστον γάρ τότε λέγεται όταν έντελεχείφ ή μάλλον ή οτ αν δυνάμει.
Ἔτι γίνεται άνθρωπος εξ ανθρώπου, ὰλλ’ ου κλίνη εκ κλίνης' διά καί φασιν ου τό σχήμα εἶναι ίο την φύσιν άλλα τό ξύλον, οτι γένοιτ αν, ει βλα-στάνοι, ού κλίνη αλλά ξύλον, ει δ’ άρα τούτο τέχνη, καί ή μορφή φύσις· γίνεται γάρ εξ ανθρώπου άνθρωπος.
Ἔτι δ’ ή φύσις ή λεγομένη ως γένεσις οδός έστιν εις φύσιν. ού γάρ ώσπερ ή ίάτρευσις λέγεται ούκ εις ιατρικήν οδός ὰλλ’ εις ύγίειαν * *
“ The revised definition lays stress on the form while including the matter.
* [Literally. ‘ But if this (the artificial shape) is, “ art,” it follows that the form (of the natural product—the timber,
or the man—which does reproduce itself) is “ nature.” ’—C.].
' So, too, in Latin na-tura derived from the na of na-acor and na-tivitas. [In fact (g)natura is derived from the same root as gi-yno, yl-yvoyai, Of. Met. 1014 b 17 and Ross ad loo.—C.].
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the case of natural products; what is potentially flesh ον bone has not yet the ‘ nature ’ of flesh until it actually assumes the form indicated by the definition that constitutes it the thing in question, nor is this potential flesh or bone as yet a product of nature. These considerations would lead us to revise our definition of nature as follows : Nature is the distinctive form or quality of such things as have within themselves a principle of motion, such form or characteristic property not being separable from the things themselves, save conceptually.® (The composition—a man, for example—which material and form combine to constitute, is not itself a ‘ nature/ but a thing that comes to be by natural process.) And this view of where to look for the nature of things is preferable to that which finds it in the material; for when we speak of the thing into the nature of which we are inquiring, we mean by its name an actuality not a potentiality merely.
Again men propagate men, but bedsteads do not propagate bedsteads ; and that is why they say that the natural factor in a bedstead is not its shape but the wood—to wit, because wood and not bedstead would come up if it germinated. If, then, it is this incapacity of reproduction that makes a thing art and not nature, then the form of natural tilings will be their nature, as in the parallel case of art; b for man is generated by man, whereas a bedste<ad is not generated from a bedstead.
Again, na-ture is etymologically equivalent to gene-sis and (in Greek) is actually used as a synonym for it; 0 nature, then, qua genesis proclaims itself as the path to nature qua goal. Now, it is true that healing is so called, not because it is the path to the 115
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193 b is ανάγκη μεν γὰρ ὰττό Ιατρικής, ούκ εις Ιατρικήν, εἶναι την ιάτρευαιν, ούχ οντω δ’ η φύσις εχει προς την φύσιν, άλλα το φυόμενον εκ τινος εις τί έρχεται, fj φύεται, είς τί οΰν φύεται; ούγϊ εξ οΰ, άλλ’ εις ο. ή αρα μορφή φύσις, η δέ γε μορφή και ή 2ο φύσις δίχως λέγεται· καί γάρ ή στέρησις εΐδός ττώς εστιν. ει δ1 εστίν ή στέρησις καί εναντίον τι ττερί την άττλην γένεσιν η μη εστιν, ύστερον εττισκεπτέον.
CHAPTER Π
ARGUMENT
[.Physics is distinguished from mathematics and from metaphysics.
The objects of mathematics, though they do not exist apart from natural bodies, can be studied in abstraction from that power of movement by which we defined ‘ nature.' But Physics studies natural bodies as essentially possessing this power. (Cf. Met. Β 1 and Ross, Aristotle, p. 68). The Platonists are wrong in attempting to abstract entities (e.g. ‘ man,’ ‘flesh') whose nature involves matter (193 b 22-194 a 12).
22 Εττ€ἴ δέ διώρισται ποσαχώς η φύσις λέγεται, * 6
“ Which is the return to the perfect form which it started without at birth.
6 The question is frequently discussed in other works of Aristotle, notably in Physics v. and in the Be gen. et cor. A 3. The answer in substance is that there is really no such thing 116
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healing art, but because it is the path to health, for of necessity healing proceeds from the healing art, not to the healing art itself ; but this is not the relation of nature to nature, for that which is bom starts as something and advances or grows towards something else. Towards what, then, does it grow ? Not towards its original state at birth, but towards its final state or goal.0 It is, then, the form that is nature ; but, since ‘ form ’ and ' nature ’ are ambiguous terms, inasmuch as shortage is a kind of form, we shall leave to future investigation whether shortage is, or is not, a sort of contrasted term (opposed to positive form) in absolute generation.6
CHAPTER II argument (continued)
Physics must take account of both matter and form. In tins respect it is like art: the doctor must know both the nature of health (form) and the material constituents of the body. Also, matter is related to the ' nature ’ (form) as means to end. Matter, moreover, is only a relative term. But Physics is concerned only with forms immersed in matter. Pure forms fall under Metaphysics or Theology (a 12-b 16).—C.]
Now that we have determined the different senses in which “ nature ” may be understood (as signifying as absolute genesis and therefore no contrast to concrete entity. But we say that a concrete entity has perished when the indestructible matter which lies at the core of it has assumed forms which evade our ability to recognize its identity any longer.
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193,	b μετά τοΰτο θεωρητέον τινι. διαφέρει 6 μαθηματικοί
του φυοικοΰ· και γάρ επίπεδα και στερεά εχει τα 2D φυσικά σώματα και μήκη καί στιγμές, περί ωι> σκοπεί 6 μαθηματικός. ἔτι ή αστρολογία ετέρα ή μέρος τής φυσικής· ει γάρ τον φυσικοΰ το τι εστιν ήλιος ή σελήνη είδέναι, των δε συμβεβηκότων καθ’ αυτά μηδέν, ατοπον, άλλως τε καί ότι φαίνονται λέγοντες οι περί φύσεως και περί σχη-80 μα τος σελήνης καί ήλιου, καί πότερον σφαιροειδής ή γη καί ό κόσμος ή ου.
Περί τούτων μεν ούν πραγματεύεται καί ό μαθηματικός, άλλ’ οΰχ ή φυσικόν σώματος πέρας έκαστον ουδέ τὰ συμβεβηκό τα θεωρεί ή τοιούτοις οΰσι συμβέβηκεν. δίο καί χωρίζει· χωριστά γάρ 85 τή νοήσει κινήσεώς εστι, καί ούδέν διαφέρει, ουδέ γίνεται φεΰδος χωριζόντων.
Αανθάνονσι δὲ τοΰτο ποιοΰντες καί οι τάς ιδέας
194.	λέγοντες· τὰ γάρ φυσικά χωρίζουσιν, ήττον οντα χωριστά των μαθηματικών, γίγνοιτο δ’ αν τοΰτο δήλον, εἴ τις εκατέρων πειρωτο λέγειν τούς ορούς, καί αύτών καί των συμβεβηκότων. το μεν γαρ
0 [i.e. hi δ’ el ή άετρ. This reading (Tauchnitz ed. 1881) seems to have no authority.—C.]
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either ‘ material ’ or ‘ form ’), we have next to consider how the mathematician differs from the physicist or natural philosopher; for natural bodies have surfaces and occupy spaces, have lengths and present points, all which are subjects of mathematical study. And then there is the connected question a whether astronomy is a separate science from physics or only a special branch of it; for if the student of Nature is concerned to know what the sun and moon are, it were strange if he could avoid inquiry into their essential properties ; especially as we find that writers on Nature have, as a fact, discoursed on the shape of the moon and sun and raised the question whether the earth, or the cosmos, is spherical or otherwise.
Physicists, astronomers, and mathematicians, then, all have to deal with lines, figures and the rest. But the mathematician is not concerned with these concepts qua boundaries of natural bodies, nor with their properties as manifested in such bodies. Therefore he abstracts them from physical conditions ; for they are capable of being considered in the mind in separation from the motions of the bodies to which they pertain, and such abstraction does not affect the validity of the reasoning or lead to any false conclusions,
Now the exponents of the philosophy of ‘ Ideas’ also make abstractions, but in doing so they fall unawares into error; for they abstract, physical entities, which are not really susceptible to the process as mathematical entities are. And this would become obvious if one should undertake to define, respectively, the mathematical and the ‘ ideal ’ entities, together with their properties ; for
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iota -περιττόν ἔσται καί τὰ άρτιον και τ6 εύθύ καί το 6 καμπύλου, ἔτι δε αριθμός και γραμμή καί σχήμα, άνευ κινήσεως· σαρξ δε καί όστοΰν και άνθρωπος ου κάτι, ὰλλὰ ταΰτα ώσπερ ρις σιμή ὰλλ’ ούχ ώς το καμπυλον λέγεται, δηλοΐ δὲ και τα φυσικώτερα των μαθημάτων, οἶον οπτική και αρμονική και αστρολογία■ άνάπαλιν γάρ τρόπον τιν ἔχουσι τη ίο γεωμετρία· η μεν γάρ γεωμετρία περί γραμμής φυσικής σκοπεί, ὰλλ’ ούχ ή φυσική, ή δ’ οπτική μαθηματικήν μεν γραμμήν, ὰλλ’ ούχ ή μαθηματική ὰλλ’ fj φυσική.
Ἑ7Τ61 δ’ ή φύσις δίχως—τό τε είδος καί ή ύλη— ώς αν ει περί σιμότητος σκοποΐμεν τί εστιν, ουτω θεωρητέον ωστ οϋτ άνευ ύλης τα τοιαντα, is ουτε κατά τήν ύλην.
Καί γάρ δή καί περί τούτου διχώς άπορήσειεν αν τις—έπεί δύο αι φύσεις, περί πατέρας του φυσικού, ή περί τού εξ άμφοΐν. ὰλλ’ ει περί τού εξ άμφοΐν, καί περί ε κατάρας- πάτερου ούν τής αύτής ή άλλης εκατέραν γνωρίζειν;
Ει? μεν γάρ τούς αρχαίους άποβλάφαντι δόξειεν 20 αν εΐναι τής ύλης■ επί μικρόν γάρ τι μέρος ‘Εμπεδοκλής καί Δημόκριτος τον είδους καί του τί ήν εΐναι ήφαντο. ει δέ ή τέχνη μιμείται τήν
“ [See ρ. 36, note α.—C.]
h [i.e. Empedocles, who analysed organic substances into elements (matter) and the ratio of their mixture (form), and Democritus, who ‘ in a sort of way defined the hot and the cold ’ (Met. 1078 b 19, De part. anim. 642 a 24), had something to say about1 form,’ but not much— C.]
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the concepts ‘ odd,’ ‘ even,’ ‘ straight,’ ‘ curved,’ will be found to be independent of movement ; and so too with ‘number,’ ‘line,’ and ‘figure.’ But of ‘ flesh ’ and ‘ bone ’ and ‘man ’ this is no longer true, for these are in the same case as a ‘ turned-up nose,’ a not in the same case as ‘ curved/ The point is further illustrated by those sciences which are rather physical than mathematical, though combining both disciplines, such as optics, harmonics, and astronomy ; for the relations between them and geometry are, so to speak, reciprocal; since the geometer deals with physical lines, but not qua physical, whereas optics deals with mathematical lines, but qua physical not qua mathematical.
Since ‘ nature ’ is used ambiguously, either for the form or for the matter, Nature, as we have seen, can be regarded from two points of view, and therefore our speculations about it may be likened to an inquiry as to what ‘ snubnosed-ness ’ is ; that is to say, it can neither be isolated from the material subject in which it exists, nor is it constituted by it.
At this point, in fact, we may again raise two questions. Which of the two aspects of Nature is it that claims the attention of the physicist ? Or is his subject the composition that combines the two ? In that case—if he is concerned with the compositum— he must also inquire into its two factors ; and then we must ask further whether this inquiry is the same for both factors or different for each.
In reading the ancients one might well suppose that the physicist’s only concern was with the material; for Empedocles and Democritus have remarkably little to say about kinds of things and what is the constituent essence of them.6 But if art imitates
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194 a φύσιν, τής δέ αυτής επιστήμης είδέναι τα είδος και την ΰλην μέχρι τον (οἶον Ιατρού ΰγιειαν και χολήν και φλέγμα, εν οΐς ή ΰγίεια, ομοίως δὲ και «5 οικοδόμου τό τε είδος της οικίας καί τήν ΰλην, οτι πλίνθοι καί ξύλα, ωσαύτως δέ καί επί των άλλων), καί της φυσικής αν εϊη τό γνώριζειν άμφοτέρας τὰ? φύσεις,
Ἔτι τό οΰ 'ένεκα καί τό τέλος τής αυτής καί οσα τούτων ένεκα, ή δέ φύσις τέλος καί ον ενεκα· uw γάρ, συνεχοΰς τής κινήσεως οϋαης, ἔστι τι τέλος 30 τής κινήσεως, τούτο έσχατον καί τό οΰ ένεκα, (διό καί ό ποιητής γελοίως προήχθη είπεϊν ‘έχει τελευτήν, ήσπερ οΰνεκ έγένετο ’· βούλεται γὰρ ού παν εΐναι τό έσχατον τέλος, άλλα, τό βέλτιστον.) έπεί καί ποιοΰσιν αι τέχναι τήν ΰλην—αἱ μεν απλώς, αι δέ ενεργόν—καί χρώμεθα ως ημών ΒΒ ένεκα πάντων υπαρχόντων εσμέν γάρ πως καί ήμεΐς τέλος, διχώς γαρ τό οΰ ένεκα (εΐρηται δέ 194b έν τοΐς Περί φιλοσοφίας)· δύο δή αι αρχονσαι τής ΰλης καί αι γνωρίζουσαι τέχναι—ή τε χρωμένη, * 6
° [Cf 199 a IS.—C.]
6 [And. consequently Physics will embrace both the form (end] and the matter (means).—C.]
0 [Meineke, Frag. Comic. Oraec. v. p. 12S (addenda to anonymous fragments). In a modem book this criticism of the poet would stand in a footnote.—C.]
d [Cf Met. 1072 b 2 ίστι yip nvl (good for someone, e.g. a patient, who is like 6 χρώμενοή τό οΰ heva <.κα.1> rtris (good
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Nature,® and if in the arts and crafts it pertains to the same branch of knowledge both to study its own distinctive aspect of things and likewise (up to a point) the material in which the same is manifested (as the physician, for instance, must study health and also bile and phlegm, the state of which, constitutes health ; and the builder must know what the house is to be like and also that it is built of bricks and timber ; and so in all other cases), it seems to follow that physics must take cognisance both of the formal and of the material aspect of Nature.
And further the same inquiry must embrace both the purpose ον end and the means to that end.6 And the ‘ nature ’ is the goal for the sake of which the rest exist; for if any systematic and continuous movement is directed to a goal, this goal is an end in the sense of the purpose to which the movement is a means. (A confusion on this point betrayed the poet0 into the unintentionally comic phrase in reference to a man’s death : ‘ He has reached his end, for the sake of which he was born.’ For the ‘ goal ’ does not mean any kind of termination, but only the best.) For in the arts, too, it is in view of the end that the materials are either made or suitably prepared, and we make use of all the things that we have at our command as though they existed for our sake ; for we too are, in some sort, a goal ourselves. For the expression ‘ that for the sake of which ’ a thing exists or is done has two senses (as we have explained in our treatise On Philosophy).d /Accordingly, the arts which control the material and possess the necessary knowledge are two : the art which uses
for the sake of some product, e.g. health); De anim. 415 b 2. Aristotle refers to his lost work Ilepi φιλοσοφία*.—C.]
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L94b καί της ποιητικής ή αρχιτεκτονική. διὰ καί ή χρωμένη αρχιτεκτονική πως· διαφέρει δέ ή ή^ μεν του είδους γνωριοτική [ή αρχιτεκτονική],1 ή δε 5 ως ποιητική, της ύλης· 6 μεν^ γάρ κυβερνήτης ποΐόν τι το είδος του πηδαλίου γνωρίζει και επιτάττει, 6 δ’ εκ ποιου ξύλου καί ποιων κινήσεων ἔσται, εν μεν ουν τοΐς κατο, τέχνψ ημείς ποιοΰμεν την ύλην του έργου ένεκα, εν δὲ τοΐς φυσικοΐς υπάρχει οΰσα.
Ἔτι των π ρος τι ή ύλη · άλλω γάρ είδε ι άλλη ΰλη.	t /
ίο Μέχρι δη πόσου τον φυσικόν δει είδέναι τό είδος και τό τί έατιν; ή ώσπερ ιατρόν νεΰρον ή χαλκεία χαλκόν, μέχρι τον τινός γάρ ένεκα
1 [Omitting ή Αρχιτεκτονική (as perhaps a marginal gloss on ή δ' is ποιητική), the construction is·, ή μιν τον eCSovs χωριστική (έστιν), ή δέ (αρχιτεκτονική) is ποιητική (γνωριοτική έστι) τί)! Ολης, which Ι have translated. If ή αρχιτεκτονική is retained, it might be construed : ‘ the art which knows the form (is) the (true) architectonic art, whereas the other (is architectonic) as operating on the matter.’ But Aristotle is not contrasting knowing with operating, but two arts ■which both have knowledge and both control the matter (ll. 2 and 5-7). I have repunctuated all this paragraph and modified the translation correspondingly.—C.]
“ [This distinction is taken from Plato, Crat. 390 d (the steersman, who uses the helm, knows what shape it should have, and directs the carpenter who mukes it) and Polit. 259 β (tiie master-builder, architecton, by his knowledge, directs the workmen). The user’s art has ‘ use ’ for its end; the manufacturer’s end is the product.—C.]
s I think Pacius is right in following Philoponus in his interpretation of ποιων κινήσεων: άντί τον ίκ ποιων φυσικών ροπών καί δυνάμεων. [As the use of the product by ourselves is the supreme end, the art of the user (e.g. the helmsman) has as good a right to be called architectonic (= supreme) 12-1
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the product and the art of the master-craftsman who directs the manufacture.® Hence the art of the user also may in a sense be called the master-art; the difference is that this art is concerned with knowing the form, the other, which is supreme as controlling the manufacture, with knowing the material.^Thus, the helmsman knows what are the distinctive characteristics of the helm as such—that is to say, its form—and gives his orders accordingly ; while what the other knows is out of what wood and by what manipulations the helm is produced.6 In the crafts, then, it is we that prepare the material for the sake of the function it is to fulfil, but in natural products Nature herself has provided the material. In both cases, however, the preparation of the material is commanded by the end to which it is directed.
And again, the conception of ‘ material ’ is relative, for it is different material that is suited to receive the several forms.0
How far then, is the physicist concerned with the form and identifying essence of things and how far with then· material ? With the form primarily and essentially, as the physician is with health ; with the material up to a certain point, as the physician is with sinew and the smith with bronzed For his as the art of the literal architecton, e.g. the master-carpenter, who directs the production of the helm.—C.]
‘ [Hence 1 matter ’ cannot be studied apart from appropriate forms.—C.]
d [Literally, ‘ up to a certain point (but not to the point of abstracting form from matter), as the physician is concerned with smew (but not to the point of losing sight of its function and considering it merely as matter).’ The reading and punctuation of this sentence were debated by the ancient commentators and remain doubtful.—C.]
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194 b έκαστον, καί περί ταΰτα α. έστι χωριστά μεν εϊδει, εν ΰλη δε. άνθρωπος γάρ άνθρωπον γέννα και ήλιος, πώς δ’ εχει το χωριστόν και τί έστι, 15 φιλοσοφίας της πρώτης διορίσαι εργον.
“ There appears to be a hiatus in the original after ήλιοι, but the meaning, as I have tried to restore it, is obvious. [Cf Met. 1071 a 14 ά»Βρώτον αίτιο» τί τε στοιχεία . . . καί το ίδιο» elSos, καί ίτι τι άλλο Ιξω, οίο» 6 πατήρ, καί παρά ταΰτα ό ■ήλιοι καί 6 λοξία κύκλοι ... De gen. et corr. Β 10 explains that the inclination of the ecliptic (‘ oblique circle ’) to the equator, whereby the sun is further off in winter, nearer in summer, accounts for the rhythm of generation and decay.
6 [Met. Β 1, Physics deals with natural bodies, which have
CHAPTER III
ARGUMENT
‘ Because (=by cause of) may answer the question of the ‘ how and why ’ of a thing from various directions. How comes it, for instance, that we have a ‘ saw ’ here before us ? (1) Because cutting wood in a certain way is a useful function that causes the creation of such a tool to be contemplated as an end or purpose. (2) Because there existed a suitable material (iron, to wit) out of which such an instrument could be forged. (3) Because a voluntary agent (the smith) with suitable apparatus and accessories (furnace, anvil, hammer, etc) chose to effect the purpose-serving modifications in the iron. (4) Because the contemplated result actually occurred, so that there really came out a tool having the form or distinctive attributes which constitute what we mean by a' saw’ (194b 16-19fia 26).
(These four alrlai, or essential conditions of the thing being there and being what it is, are spoken of in histories qf philosophy as the four ‘ causes,’ final, material, efficient, and formal. But it does violence to the English idiom to call the 126
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main concern is with the goal, which is formal; but lie deals only with such forms as are concepLually, but not factually, deLachable from the material in which they occur. In Nature man generates man ; but the process presupposes and takes place in natural material already organized by the solar heat and so forth.0 But how we are to take the sejunct and what it is, is a question for First Philosophy to determine.6
separate existence (χωριστά) and can change ; Mathematics, with unchanging entities, which exist not separately but only as qualifying substances; Theology, with pure forms, unchanging and separately existing.—C.]
CHAPTER III
argument (continued)
material out of which a thing is made, or the distinctive attributes which define it, its ‘ causes,’ whereas the Greek αίτια and the corresponding adjective afnos can be applied to anything that is ‘ guilty of' or' responsible for ’ a thing, or ‘ to the account of which,’ for praise or blame, the thing may in any sense be put down. Paraphrase or barbarism offer the only escape from using English words in a sense that they cannot really bear.)
[Various distinctions of ‘ modes ’ of causation cut across this classification : (1) A cause may be described specifically (‘ a physician ’) or by a wider generic term (‘ a professional man ’).	(2) Incidental are distinguished from proper
causes: the statue is made properly by ‘ the sculptor,’ incidentally by ‘ Polycleitus.’ (3) The actual and the potential: ‘ Builder ’ may mean a man actually building or merely one who has the capacity to build (a 26-b 30).
(This chapter, from 194 b 23 to 195 b 21 is almost word for word identical with Met. Δ 2, where Mr, Boss’s text and commentary may be consulted).—C.].
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194	b ίο Αιωρισμενων δέ τούτων επισκεπτέον περί των αίτιων, ποιά τε και πόσα τον αριθμόν εστιν. έ77εἱ γὰρ του είδέναι χάριν ή πραγματεία, είδέναι δ’ οΰ πρότερον οίόμεθα έκαστον πρϊν αν λάβωμεν so τό Βία τί περί έκαστον, τούτο δ’ έστί τό λαβεΐν την πρώτην αιτίαν, δήλον ότι και ήμΐν τοΰτο ποιητέον καί περί γενέσεως καί φθοράς καί πάαης της φυσικής μεταβολής, όπως είδότες αύτών τάς άρχάς άνάγειν εις αντος πειρώμεθα των ζητούμενων έκαστον,
“Ενα μεν οδν τρόπον αίτιον λέγεται τό εξ οΰ 25 γίνεται τι ενυπάρχοντας, οἶον ό χαλκός του <χν-δριάντος καί ό άργυρος τής φιάλης καί τὰ τούτων γένη· άλλον δέ τό είδος και τό παράδειγμα■ τοΰτο δ’ έστίν ό λόγος ό του τί ήν εἶναι και τὰ τούτου γένη, οἶον τον διά πασών τὰ δύο προς εν καί όλως ό αριθμός, καί τὰ μέρη τα εν τω λόγω. έτι 80 οθεν ή αρχή τής μεταβολής ή πρώτη ή της ήρεμη-σεως, οἶον ό βουλεύσας αίτιος, καί ό πατήρ του τέκνου, καί όλως τό ποιούν τον ποιούμενου καί τὰ
° [ένντάρχοντα. Matter (like Form) is an immanent
1 cause,’ contrasted "with the external moving cause. Met. 1070 b 22.—C.]
6 [καί τί τούτων yivrj, the wider classes to which these terms belong; e.g. bronze is a species of ‘ matter ’; statue, a species of' image,’ as explained below, 195 a 29.—C.]
0 That is to say, it must have actually * 1 arrived ’ and realized its 1 being-what-it-had-to-be.’
Λ [The ratio 2 : 1 is a wider class, including the musical 138
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We have next to consider in how many senses ‘ because ’ may answer the question ‘ why.’ For we aim at understanding, and since we never reckon that we understand a thing till we can give an account of its ‘ how and why,’ it is clear that wc must look into the ‘ liow and why ’ of tilings coming into existence and passing out of it, or more generally into the essential constituents of physical change, in 1	'	'	'	1 object of our study to tlie
,	stence of material ° for the
generating process to start from (whether specifically or genetically considered) 6 is one of the essential factors wc are looking for. Such is the bronze for the statue, or the silver for the phial. (Material aitia.) Then, naturally, (2) the thing in question cannot be there unless the material has actually received the form or characteristics of the type, conformity to which brings it within the definition of the thing we say it is, whether specifically or generically.0 Thus the interval between two notes is not an octave unless the notes are in the ratio of 2 to 1 ; nor do they stand at a musical interval at all unless they conform to one or other of the recognized ratios.^ (Formal aitia.) Then again (3), there must be something to initiate the process of the change or its cessation when the process is completed, such as the act of a voluntary agent8 (of the smith, for instance), or the father who begets a child ; or more generally the prime, conscious or unconscious, interval of the octave, and itself included in the still wider class ‘ Number ’ (195 a 31). So τά μέρη τά έν τφ \byip,
‘ the constituent terms ’ (e.g. biped, animal} ‘ in the definition ’ (of man), are wider classes than the term defined.—C.]
4	[Οι· * e.g. the adviser is a cause of the action ’ (Ross).—C.] VOL. ι	Κ	129
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μεταβάλλον του μεταβαλλόμενου, ἔτι ως το τέλο?* τούτο δ’ εστί το ου ενεκοι, οἶον τον περί-πατεΐν ή ίιγίείο/ διὰ τι γαρ περιπο.τει; φαμεν, ϊνα ύγιαίνη, καί είπόντες οντος οΐόμεθα απο-δεδωκέναι το αἴτιον. καί δοα δή κινησαντος άλλου μεταξύ γίγνέται του τέλους, οἶον της ΰγιείας ή Ισχνασία η ή κάθαρσις, η τα φάρμακα η τα όργανα· -πάντα γὰρ ταΰτα τοΰ τέλους ενεκά έστι, διαφέρει δ’ άλληλων ως οντα τὰ μεν έργα τα δ’ όργανα.
Τὰ μεν ουν αίτια σχεδόν τοσανταχώς λέγεται· συμβαίνει δε πολλαχώς λεγομένων των αίτιων και πολλά του αύτοΰ αίτια εἶναι ου κατά συμ-βεβηκός, οἶον τοΰ άνδριάντος καί ή άνδριαντο-ποιικη καί 6 χαλκος ού καθ' έτερόν τι ὰλλ’ ή άνδριάς· ὰλλ’ ου τον αυτόν τρόπον, άλλα τό μεν ως ύλη τό δ’ ως ο θ εν ή κίνησις.
Ἔστι δέ τινα καί άλληλων αίτια, οἶον το πονεΐν της ευεξίας καί αϋτη τοΰ πονεΐν ὰλλ ου τον αυτόν τρόπον, ὰλλὰ τό μεν ως τέλος τό δ’ ώς αρχή κ ινησεως.
» [The ‘ tools ’ of the doctor's trade include the drugs and instruments.—C.]
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agent that produces the effect and starts the material on its way to the product, changing it from what it was to what it is to be, (Efficient aitia.) And lastly, (4) there is the end or purpose, for the sake of which the process is initiated, as when a man takes exercise for the sake of his health. ‘ Why does he take exercise ? ' we ask. And the answer ‘ Because he thinks it good for his health ’ satisfies us. (Final aitia.) Then there are all the intermediary agents, which are set in motion by the prime agent and make for the goal, as means to the end. Such are the reduction of superfluous flesh and purgation, οι· drugs and surgical instruments, as means to health. For both actions and tools 0 may be means, or ‘ media,’ through which the efficient cause reaches the end aimed at.
This is a rough classification of the causal determinants (aitiai) of things ; but it often happens that, when we specify them, we find a number of them coalescing as joint factors in the production of a single effect, and that not merely incidentally ; for it is qua statue that the statue depends for its existence alike on the bronze and on the statuary. The two, however, do not stand on the same footing, for one is required as the material and the other as initiating the change.
Also, it can be said of certain tilings indifferently that either of them is the cause or the effect of the other. Thus we may say that a man is in fine condition ‘ because ’ he has been, in training, or that he has been in training ‘ because ’ of the good condition he expected as the result. But one is the cause as aim (6nal aitia) and the other as initiating the process (efficient aitia).
1S1
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195	a Ἔτι §e το αυτό των εναντίων εστίν δ γὰρ παρόν αἴτιον τοΰδε, τοΰτο και απτόν α’ιτιώμεθα ενίοτε τον εναντίου, οἶον τήν απουσίαν του κυβερνήτου τής του πλοίου ανατροπής, ον ήν ή παρουσία αιτία τής σωτήριας.
is "Απαντα δὲ τα νυν είρημενα αίτια εις τέτταρα? τρόπους πίπτει τούς φανερωτάτονς. τα, μεν γὰρ στοιγβἴα των συλλαβών καί η ύλη των σκευαστών καί τό πυρ και τα τοιαΰτα των σωμάτων καί τα μέρη τοΰ όλου και αι ύποθε'σεις του συμπεράσματος ώς τό εξ ου αίτιά εστιν τούτων δε τα μεν 20 ώς τό υποκείμενον (οἶον τὰ μέρη), τὰ δὲ ώς τό τί ήν εἶναι—τό τε ολον καί ή σΰνθεσις και τό είδος, τό δέ σπέρμα καί ό ιατρός και ό βουλεύσας και δλως τό ποιούν, πάντα δθεν η αρχή τής μεταβολής ή στάσεως ή κινήσεως. τὰ δ’ ώς τό τέλος και τ αγαθόν των άλλων· τό γάρ ου ενεκα βέλτιστο ν 26 και τέλος των άλλων εθελει εἶναι (διαφερετω δε μηδέν είπειν αυτό αγαθόν ή φαινόμενον αγαθόν).
Τὰ μεν οΰν αίτια ταΰτα και τοσαΰτά ἔστι τω * *
“ The technical terra for the propositions of α syllogism apart from their logical connexion is ‘ material,’ so that the propositions ‘mammals aie animals,’ ‘squirrels are animals,’
* squirrels are mammals,’ are the ‘ material ’ of the syllogism: ‘ mammals are animals, squirrels are animals, therefore squirrels are mammals.’ Here all thiee propositions, major, minor, and conclusion, are trup. Therefore the conclusion is materially sound, but formally the syllogism is not sound ; for the conclusion does not follow from the premisses, though they are all true. Aristotle frequently points out that the conclusion of a syllogism is materially true, but not formally proved.
[Of Anal. post. 94 a 22, where ‘ the (logical) antecedent 132
PHYSICS, II. m.
Again, the same cause is often alleged for precisely opposite effects. For if its presence causes one thing, we lay the opposite to its account if it is absent. Thus, if the pilot’s presence would have brought the ship safe to harbour, we say that he caused its wreck by his absence.
But in all cases the essential and causal determinants we have enumerated fall into four main classes. For letters are the causes of syllables, and the material is the cause of manufactured articles, and fire and the like are causes of physical bodies, and the parts are causes of the whole, and the premises are causes of the conclusion,α in the sense of that out of which these respectively are made6; but of these things some1 are causes in the sense of the substratum (e.g. the parts stand in this relation to the whole), others in the sense of the essence—the whole or the synthesis or the form. And again, the fertilizing sperm, or the physician, or briefly the voluntary or involuntary agent sets going or arrests the transformation or movement. And finally, there is the goal or end in view, which animates all the other determinant factors as the best they can attain to ; for the attainment of that ‘ for the sake of which ’ anything exists or is done is its final and best possible achievement (though of course ‘ beat ’ in this connexion means no more than ‘ taken to be the best ’).
These are the main classes of determinant factors
which necessitates a consequence ’ seems to be equated with the ‘ material cause.’—C.]
6 [Mr. Ross (on Met. 1013 b 17) points out that Aristotle here includes both the material cause and the formal (distinguished at the beginning of the chapter) under the έ( oB (immanent or internal constituents), and then divides this again into the υποκείμενον and the τί ήν dvai.—G.]
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196	a εΐδει· τρόποι δέ τὥν αιτίων αριθμώ μεν είσι πολλοί, κεφαλαιοόμενοι δέ καί οΰτοι έλάττους.
Λέγεται γὰρ αἴτια πολλαχώς, καί αυτών των eo δμοειδών προτερως καί ύστερως άλλο άλλου, οἶον υγιείας ιατρός καί τεχνίτης, καί του διά πασών τό διπλάσιου καί ό αριθμός, καί αει τα περιεχοντα προς τό καθ' έκαστα.
Ἔτι S’ ως τὰ συμβεβηκός καί τα, τούτων γένη, οἶον άνδριάντος άλλως Πολύκλειτος καί άλλως 86 άνδριαντοποιός, οτι συμβέβηκε τω άνδριαντοποιφ τό Πολύκλειτο) εἶναι· καί τα περιεχοντα δέ τὰ συμβεβηκός, οἶον ει ό άνθρωπος αίτιος ειη αν-185 b δριάντος η ολως ζφον. ἔστι δε και τὥν συμ-βεβηκότων άλλα άλλων πορρώτερον καί εγγύτερον, οἶον ει δ λευκός καί δ μουσικός αίτιος λεγοιτο τοΰ άνδριάντος.
Πα/>ὰ πάντα1 δέ καί τα οίκείως λεγάμενα και 5 τὰ κατά συμβεβηκός, τὰ μεν ώς δυνάμενα λέγεται
1 [παρά πάντα Ι, Simpl. 824. 5; Philop. 256. 20 (Met. 1014 a 7) : πάντα al.—C.].
“ [Met. 1013 b S3 has καί άεί τί περιέχοντα ίτιοΟν των καθ' έκαστα, ‘ and the classes that include any particular cause are always causes of the particular effect.’ Mr. Ross notes that the antithesis between the καθ' έκαστον and the περιέχον 134
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and causes ; and, though within these many other distinctions may be drawn, yet they loo can be reduced to a manageable number of classes.
Thus, (1) causes belonging to one and the same class may be more or less closely determined by being reduced to subordination to each other. Health maybe restored by a 1 physician,’ or by a ‘ professional man ’ (a term which includes physicians). The octave may be described as a case of the ratio 2 :1, or less specifically as a ‘ number ’; and generally, an inclusive term may be used instead of a more special one.®
And again, (2) an agent may be described not qua agent, but as something that characterizes him incidentally ; and in this case also the specification may be more or less inclusive. We may say that the statue was made by ‘ the sculptor/ or that it was made by ‘ Polycleitus,’ in as much as the art resided in the person of Polycleitus and was incidentally associated with all his other irrelevant characteristics. Incidentally, too, tlie sculptor was a man, or more generally still an animal. And the ' incidental' itself may be more or less remotely related to the essential. Thus the sculptor’s being a man of culture or light in complexion is even more incidental and irrelevant to his production of a statue than his being Polycleitus or a man.
(3) Besides all these ways of describing the agent, whether in his agential capacity οι* by attributes that fall to him incidentally, we may be speaking of his potentialities merely or of the actual exertion of his
seems to include both the antitheses, specific—generic (here) and individual—universal (below).—C.]
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196 b τὰ δ’ ως ενεργοΰντα, οἶον του οίκοδομεϊσθαι οικίαν οικοδόμος η οίκοδομών οίκοδόμος.
’Ομοίως δέ λεχθήσεται καί έψ’ ὥν αίτια τὰ αίτια τοι? είρημένοις, οἶον τουΒί του ανδριάντας ή ανδριάντας ή και ολως εικόνας, καί χαλκού τ ουδέ ή χαλκού η ολως ύλης· καί επί των συμβεβηκότων ίο ωσαύτως, ἔτι δέ συμπλεκόμενα καί ταΰτα κάκεΐνα λεχθήσεται, οἶον ου Πολύκλειτο? ούδε άνδριαντο-ποιος ὰλλὰ Πολύκλειτο? άνδριαντοποιός.
Άλλ’ όμως άπαντα ταΰτά ἔστι τὰ μεν πλήθος εξ, λεγάμενα δὲ δίχως- ή γάρ ως τὰ καθ’ έκαστον ή ως το γένος, ή ως τό συμβεβηκός ή ώς τὰ γένος 16 τού συμβεβηκότος, ή ώς συμπλεκόμενα ταΰτα ή ως άπλώς λεγάμενα· πάντα δε ή ενεργοΰντα ή κατά δύναμιν, διαφέρει δέ τοσοΰτον, ότι τα μεν ενεργοΰντα καί τα καθ’ έκαστον άμα ἔστι καί ούκ ἔστι και ὥν αἴτια—οἶον όδ’ ό ίατρεύων τωδε
13(5
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powers. Thus, we may say that ‘ the builder ’ caused the house to be built, meaning the man who knew how to build, but it was only when he was in the act of building that he was really causing the house to be built.
And all this holds just as good for the product as for the producer. The product may be regarded as tills particular statue, or as a statue in general, οι- still more generally as an image ; or again the craftsman as working upon this particular piece of bronze, or upon bronze in general, or still more generally upon material. And these distinctions, too, may be crossed by the distinction between ‘ directly ’ and ‘ incidentally.’ And again both the incidental and the direct may be united together, if we speak, not of' Polycleitus,’ nor of ‘ the sculptor,’ but of ‘ Polycleitus the sculptor.’
All these distinctions, however, may be brought under six heads, each of which may be predicated in two different senses. For every determining factor, qua determinant, may be designated (1) individually, or (2) as belonging to a class ; and (8) incidental coincidences may have a more specific character, or (4) a more general one ; and both direct and indirect agency or passion may be indicated (5) separately or (6) in combination. And finally in every case it may be either (a) a potentiality that is indicated, or (δ) an actual energizing. But they differ to this extent, that the actual energizing agent, being an individual, exists as energizing, or ceases to do so, according as that which is experiencing its energy ceases or continues so to experience it (for instance, a particular physician ceases from the actual exercise of his art at the same moment as the 137
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195 bao τω ύγιαζομενω, καί οδε 6 οικοδομών τώδε τω οίκοδομουμενω—τα δέ κατο, δύναμιν ου κ αει· φθείρεται γὰρ ούχ άμα ή οικία και 6 οικοδόμος.
Αει δ’ αει το αίτιον έκαστου τό άκρότατον ζητεΐν (ώσπερ καί επί των άλλων), οἶον άνθρωπος οίκοδομεΐ οτ ι οικοδόμος, ό δ’ οικοδόμος κατά την 25 οικοδομικήν τοΰτο τοίνυν πρότερον το αίτιον, καί ούτως επί πάντων.
Ἔτι τὰ μεν γένη των γενών, τα δε καθ’ έκαστον τών καθ’ έκαστον, οἶον άνδριαντοποιός μεν ανδριάντα?, όδί δε τουδί. καί τάς μεν δυνάμεις τών δυνατών, τα δ’ ενεργοΰντα προς τα ενεργού-μενα.
"Οσα μεν οΰν τα αίτια καί ον τρόπον αίτια, 80 ἔστω ημϊν διωρισμενα ίκανώς.
CHAPTER IV
INTRODUCTORY NOTE TO CHAPTERS IV-VI
We have now learnt to regard the purpose or end (finis) to which a voluntary act is directed as the final cause of that action being taken, and the action itself as the efficient cause of the purpose being accomplished. Here the connexion between the efficient and. final causes is direct, and the result normally follows the expectation.
But sometimes we aim at one thing and ‘ by accident ’ hit another. Thus a man may go to the market to purchase wares and there may accidentally meet a debtor and recover the debt; or he may dig his plot for the purpose of planting it and may find a hidden treasure. In such cases the action is directed towards one purpose, but accomplishes another. And this we attribute to Chance or 138
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particular patient ceases from being actually in the process of restoration to health; and a particular builder ceases from actual building at the same moment as the house ceases from being actually in course of erection) ; but in the case of potentiality it is not always so, for the potential builder and the house need not perish at the same time.
And in every case we must try to determine the point at which the causality is focused, both here and elsewhere. Thus a man builds qua builder, and a builder builds qua expert in the building art; so it is in the application of the building art to the material that the building art is focused. And so with all the rest.
Again, the general is related to the general, and the individual to the individual: a statue is produced by a sculptor, but this individual statue by such and such an individual sculptor. And the relation of the potential to the potential and of the actualized to tlie actualized is analogous.
Let this suffice for the definition of the different classes of determinants and the ways in which they are severally related to the result.
CHAPTER IV
introductory note to chaptbrs iv-vi (continued)
Fortune. In these cases the final cause (e.g. desire for the crop) has no normal relation to the effect (discovery of a treasure), though the action incidentally caused that discovery. The efficient cause of the discovery, then, viz. the digging in that place, quite definitely and directly led
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introductory note to chapters iv-vi (continued)
to the result, and is exactly the action which would horn been dictated by the desire to secure the treasure, had the man known it was tlieve; but the final cause that actually dictated the action was only incidentally connected with tlie result; for the act of digging as determined by the desire for the crop had no reference whatever to the treasure, and no such effect as tlie discovery could be expected as normally following from it.
It is in cases of this kind that Aristotle traces the causalty of what we call Fortune or Accident, and lie confines his attention to accidental results which ur« significant and which therefore might have been aimed at fur their own sake, but as a matter of fact were hit upon without having been aimed at.
ARGUMENT
[Besides the four causes above distinguished, the agency of Ohance or Luck has been recognized in popular and philosophic thought, and events are spoken of as occurring spontaneously ‘ of themselves ’ (άπό ταύτομάτον) (195 b 30-35).
Some question the existence of Ohance ; lucky events always have some definite cause. On the other hand, men do
80 Λέγεται δὲ καί ή τύχη καί τὰ αυτόματον των αίτιων, καί πολλά καί εἶναι καί γίνεσθαι διὰ τύχην και διὰ τό αυτόματον, τινα ουν τρόπον έν τοντοις εστΙ τοϊς αίτιοι? ή τύχη και τό αυτόματον, και 85 πότερον τό αυτό η τύχη καί τό αυτόματον η 'έτερον, και ολως τί ἔστιν ή τύχη και τό αυτόματον, έπι σκεπτέον.	}	^
β Ἔνιοι γὰρ καί ει ἔστιν η μη άποροΰσιν· ούόεν γαρ γίνεσθαι από τύχηs φασίν, ὰλλὰ πάντων
no
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introductory note to chaptehs iv-vi (continued)
This cluu must be firmly belli in following the argument, through the three chapters in which it is developed. It is crossed by many repetitions and obscured by elliptical omissions. Aristotle used two words, one the more general, αύτάματον (imperfectly represented by 1 chance ’ or 1 accident ’), the other of narrower range, τύχη (imperfectly represented by ‘ fortune ’ or ‘ luck ’). The English word that seems best to bring out the argument will be used in every case, without any attempt being made to secure exact correspondence.
[It will appear that, strictly, a ' chance result ’ means a result which (1) is produced ‘ incidentally ’ or ' in virtue of a concomitant ’ (κατά συμβεβηκύή, and also (2) is ‘ purposeserving ’ (h«end του), in that it is desirable and might have been designed either (a) by conscious human purpose (it is then called ‘ luck, τύχη) or (δ) by the unconscious purposiveness of Nature (it is tlicn called ‘ chance,’ ταύτόματορ).—C.]
argument (continued)
call some events lucky, others not; and some philosophers, who allow Chance a place in their systems, ought to have given some account of it (b 35-196 b 5).
Others see in Fortune an inscrutable divine cause. The whole question calls for examination (b 5-9).—C.]
We often allege fortune, or luck, and accident as causes, saying that something came about ‘ as fortune or luck would have it ’ or ‘ accidentally/ What then is the place of fortune and accident amongst the causes we have reviewed ? Is there any distinction between them ? And, in a word, what are they ?
For some question their existence, declaring that nothing happens casually, but that everything we 141
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196» εἶναι τι αἴτιον ώρισμένον, όσα λέγομεν απ’ αυτομάτου γίγνεσθαι, ή τύχης—οἶον τοΰ ελθεΐν από τύχης είς την αγοράν καί καταλαβεΐν ον εβούλετο β μεν ούκ ωετο δέ, αϊτών το βούλεσθαι άγοράσαι έλθόντα· ομοίως δε καί επί των άΧΧαιν των από τύχης λεγομένων αει τι εἶναι Χαβεΐν τό αἴτιον ὰλλ1 ου τύχην, έπεί ει γε τι ην η τύχη, ατοπον αν φάνείη ως αληθώς, καί απόρησειεν αν τις διά τί ποτ οΰδείς των αρχαίων σοφών τα αίτια περί ίο γενέσεως καί φθοράς λέγων περί τύχης ούδέν διωρισεν, ὰλλ’, ώς εοικεν, ούδέν ωοντο ούδ’ εκείνοι είναι από τύχης.
’Αλλά καί τοΰτο θαυμαστόν ποΧΧά γάρ καί γίνεται καί εστιν από τύχης καί από ταύτομάτον, α ούκ άγνοοΰντες ότι εστιν επανενεγκεΐν έκαστον επί τι αίτιον των γινομένων {καθάπερ 6 παλαιός is λόγος [εΐπεν]1 ό άναιρών την τύχην), όμως τούτων τα μεν είναι φασι πάντες από τύχης τὰ δ’ ούκ από τύχης· διό καί άμώς γε πως ήν ποιητέον αντοΐς μνείαν, άλλα μην ούδ' εκείνων γε τι ωοντο εΐναι την τύχην, οἶον φιλίαν η νεΐκος, η νουν,.η πυρ η άλλο γε τι των τοιούτων. άτοπον 20 οΰν είτε μη ΰπελάμβανον εΐναι εΐτε οίόμενοι παρέλειπον, καί ταΰτ* ενίοτε χρώμενοι, ώσπερ 5Εμπεδοκλής ούκ αει τον αέρα άνωτάτω άπο-
1 [eiiric om. Simpl. 330. 14, Torstrik, Diels.—C.]
“ [0/. Leucippus, frag. 2 oiSh χρήμα μά,τψ ylvercu άλλά πάντα (κ \6you re καί ύττ’ ίνά·γκψ. Democritus is referred to, according to Eudermis (Simplic. 330. 14; Diels, Vors. S3 A 68). See C. Bailey, The Greek Atomists, p. 121.—C.]
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speak of in that way lias really a definite cause.® For instance, if a man comes to market and there chances on someone he has been wishing to meet but was not expecting to meet there, the reason of his meeting him was that he wanted to go marketing ; and so too in all other cases when we allege chance as the cause, there is always some other cause, to be found, and it is never really chance. And indeed it might be urged that, if there really were such a thing as luck, it would present a genuine problem, and the question might be raised, why none of the earlier philosophers should have had anything to say about it when discussing causes in relation to genesis and perishing, so as apparently to think that nothing comes about by chance.
Maybe. But is it not equally strange that, however freely men admit that every kind of luck and everything that ‘ happens accidentally ’ can really be assigned to some definite cause, still, while accepting this venerable argument for the elimination of chance from their thoughts, they nevertheless invariably distinguish, in fact, between things that do, and the things that do not, depend upon chance or luck ? So in any case the philosophers should have given some account of what are called chance happenings. If they gave none, it was not because they identified chance with any one of the causes they recognized—Love or Strife, Mind, or Fire or some other element. But surely, whether they believed or disbelieved in chance, they were bound in reason to take some note of it; especially as, on occasion, they actually had recourse to it, as when Empedocles says that air is sifted out upwards not uniformly
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19βα κρίνεσθαί φησιν άλλ’ όπως αν τύχη—λέγει γοΰν εν τη κοσμοποιίμ ώς ' ουτω συνέκυρσε Θεών τότε, πολλάκι δ’ άλλως '—και τα μόρια των ζώων άπο τύχης γενέσθαι τὰ ττλεΐστά φησιν.
35 Εϊσΐ δέ τινες οι και τούρανοΰ τοΰδε και των κόσμων ττάντων αίτιώνται τό αύτοματον· άπο ταύτομάτου γάρ γίγνεσθαι την δίνην και την κίνησιν την διακρίνασαν καί καταστησασαν εις ταύτην την τάξιν τό παν. καί μάλα τούτο θαυ-μάσαι άξιον λέγοντες1 γάρ τα μεν ζώα και τα 3ο φυτά άπο τύχης μήτε είναι μήτε γίγνεσθαι, άλλ’ ήτοι φύσιν ή νοΰν η τι τοιοΰτον έτερον εΐναι το αίτιον (ου γάρ ό τι έτυχεν εκ tqO σπέρματος έκαστου γίγνεται, άλλ’ εκ μεν του τοιουδί ελαία εκ δε του τοιουδί άνθρωπος), τον δ’ ούρανόν καί τα θειότατα των φανερών άπο του αυτομάτου 8δ γενεσθαι, τοιαύτην δ’ αιτίαν μηδεμίαν εΐναι οἴαν των ζώων καί τών φυτών, καίτοι ει ούτως ἔχει, τοΰτ αυτά άξιον έπιστάσεως, καί καλώς έχει 196 b λεχθήναί τι περί αύτοΰ. προς γάρ τω καί άλλως άτοπον είναι το λεγόμενον, ἔτι άτοπώτερον το λέγειν ταΰτα όρώντας εν μεν τω ούρανω ουδέ ν
1 [The lack of a construction for \iyovres is repaired in F by the reading καί μίλα. τοΰτό ye αύτό θαυμάεαι	\eyoiras
τα μiv kt\.—C.]
° [Frag. S3 ‘ (Air) in its course meets, now in this way, now in that (with the other elements).’ At De gen. et oorr. 334 α 1 Aristotle complains that Empedocles sometimes makes air move upwards 1 by chance ’ (quoting this verse), but seems sometimes to attribute to it a downward movement, which he must consequently regard as ‘ natural ’ to air. Should we read here Ανω κάτω (for the strange superlative άνωτάτω, though read by Simplicius) : ‘ E. speaks of the air as 144
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but as it happens—for he says of it, in his Cosmogony,11
Thus did it chance to hit one while, but other whiles not thus— and he says that the members of animals, for the most part, came out haphazard.1
Some 0 indeed attribute our Heaven and all the worldsa to chance happenings, saying that the vortex and shifting that disentangled the chaos and established the cosmic order came by chance. This is surely most amazing—for these people actually to say that, whereas neither animals nor plants are, or come to be, by chance, but are all caused by Nature or Mind or what else (for it is not a matter of chance what springs from a given sperm, since an olive comes from such an one, and a man from such another),0 yet the heaven and the divmest things that our sight reveals come anyhow and have no such causes as animals and plants have. But if this really were so, that very fact ought to give us pause and convince us that the matter needs investigation. For, in addition to the inherently paradoxical nature of such an assertion, we may-note that it is exactly in the movements of the heavenly bodies that we never observe what we call
separated out, not always up or always down, but as it happens ’ ?—C.]
* [Fragg. 57-61. In the period when Love is gaining on Strife, animals are formed by the casual coming together of limbs separately produced. Of. 198 b 29.—C.]
0 [Democritus (Simplic. 331. 16; Diels, Vors. δ5 Λ fi7, 69). See C. Bailey, The Greek Atomists, p. 180. Of also Depart, anim. 641 b 15, Plato, Soph. 2fi5 c, Laws 889 B.—C-l d [The Atomists believed in an indefinite number of worlds in infinite space. Diels, Vors. 54 A HI.—C.]
« [Of De gen. et cor. 333 b 3 fF.—C.]
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196 b 0.7ΓΟ τ αυτομάτου γι γνόμενον, εν δέ τοι? ου κ από τύχης πολλά συμβαίνοντα από τύχης' καίτοι είκός 5 γε ήν τούναντίον γίγνεσθαι.
Εισι δέ τινες οΐς δοκεΐ είναι αίτια μεν ή τύχη, άδηλος δὲ ανθρώπινη διάνοια ως θειον τι ουσα και δαιμονιώτερον.
"Ωστε σκεπτέον καί τί εκάτερον, και ει ταύτόν η έτερον τό τε αυτόματον και ή τύχη, και πώς εις τα διορισμένα αίτια εμπίπτουσιν.
CHAPTER V
ARGUMENT
The phrases v>e are examining are never used in connexion with normal or expected sequences of things.
Now man has purposes, and Nature has trends, which normally determine the course of deliberate action or of natural processes; but in either case such actions or processes may incidentally involve unexpected results outside their normal progress towards the goal they are making for ;
ίο Πρώτον μεν οΰν, επειδή όρώμεν τα μεν αει ωσαύτως γινόμενα τα δε ως επί πολύ, φανερόν ότι ουδετέρου τούτων αιτία η τύχη λέγεται ουδέ τὰ από τύχης, ούτε του εξ ανάγκης και αει ούτε του ως επί πολύ, άλλ’ επειδή ἔστιν α γίγνεται καί παρά ταΰτα, καί ταΰτα πάντες φασίν είναι από
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casual or accidental variations, whereas in all that these people tell us is exempt from chance such things are common. Of course it ought to be just the other way.
Some, moreover, hold that fortune is a genuine cause of things, but one that lias a something divine and mysterious about it, that makes it inscrutable to the human intelligence.0
So we must obviously investigate the whole matter, and must see whether the phrases in question can be classified or distinguished from each other, and how they fall in with the causes and determinunts we have defined.
CHAPTER V argument (continued)
it is such results that we attribute to chance. Every concrete thing has incidentally a number of attributes which are not essential to its being the thing it is. And the same is true of agents and actions regarded as causes. (196 b 10-197 a 8.)
Hence the sense of vagueness that attaches to incidental or accidental causation, (a 8-35.)
To begin with, then, we note that some things follow upon others uniformly or generally,6 and it is evidently not such things that we attribute to chance or luck. Necessary or customary successions, therefore, are excluded from our present inquiry. On the other hand irregular and exceptional consequences do occasionally occur, and since it is precisely to this class of actual happenings that we ourselves and in every case) ; others occur only as α general rule ; e.g., a man generally grows a beard, but not always.—C.]
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198b 15 τύχης, φανερόν ότι eon n η τύχη καλ το αυτόματον τα τε γαρ τοιαΰτα απο τύχης και, τα απο τύχης τοιαΰτα οντα ισμεν.
Τὥν δέ γινομένων τα μεν ένεκα του γίγνεται τα 8’ ου· τούτων 8ε τα μεν κατο, προαίρεσιν τὰ δ’ ου κατά προαίρεσιν, άμφω δ’ εν τοΐς ένεκα του, 20 ώστε 8ήλον ότι καί εν τοΐς παρά το άναγκαΐον και τό ως έπ'ι πολύ ἔστιν ένια περί α ενδέχεται ύπ-άρχειν το ένεκα του. ἔστι 8' ένεκα του όσα τε από διάνοια? αν πραχθείη και όσα από φύσεως. τὰ 8η τοιαΰτα όταν κατα συμβεβηκός γένηται, από τύχης φαμέν είναι, ώσπερ γάρ και ον ἔστι τὰ 28 μεν καθ’ αυτό τό δε κατά συμβεβηκός, ούτω και αίτιον ενδέχεται είναι, οἶον οϊκίας καθ' αυτό μεν αίτιον τό οικοδομικόν, κατά συμβεβηκός δε τό λευκόν η τό μουσικόν, τό μεν οΰν καθ' αύτό αἴτιον ώρισμένον, τό 8ε κατά συμβεβηκός αόριστον άπειρα γάρ αν τω ἔνι συμβαίη.
30 Καθάπερ οΰν έλέχθη, όταν εν τοΐς ένεκα τay γιγνομένοις τοΰτο γένηται, τότε λέγεται από ταύτο-
0 And if it happened that the cultivated tasites of the builder, which had not influenced our choice, brought us a pleasant acquaintance, our selection of him would have been directed to one purpose primarily, but would have served another purpose incidentally, and that would be a ‘ lucky chance.’
US
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apply such terms as ‘ luck ’ ον ‘ lucky ’ and of this class that we think when anyone else uses these terms, it follows that vlmt we call luck or chance corresponds to some reality and is not a mere fiction.
Or taking it from another side : some tilings make for a purpose and some not; and of the ‘ ends ’ actually achieved some are those we aimed at, but some are not. In this latter case our actions were as a fact, making for the uncontemplated result just as much as if it had been intended ; so that an action may actually ‘ serve a purpose ’ which does not necessarily or normally follow upon it, and which it was not. intended to serve. In this sense any action may be regarded as purpose-serving if it. leads to α result that might have been voluntarily sought, or lo a result which stands in the corresponding relation to the movements of Nature. Now when such results accrue incidentally, we say that they come ‘ by chance,’ ‘ Incidentally,’ I say ; for as a thing takes its name, and is what it is, in virtue of certain essential attributes, but incidentally has other attributes, not essential to it as that thing, so too it may be with causes. Thus the essential efficient cause of a house being built is the application of the builder-craft to the task by a builder ; but if the man in whom that builder-craft is embodied is a pale-complexioned or cultivated person, then these characteristics are incidentally part and parcel with the direct cause of the building.® Thus direct causation is determinate and calculable, but incidental causation indeterminate ; for one and the same person or thing may have an indefinite number of incidental qualifications.
As we said, then, what we mean by luck or chance (for at present we are attempting no distinction 149
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196 b μάτου καί an ο τύχης (αυτών δέ προς άλληλα την δια φοράν τούτων ύστερον διοριστέον, νυν δέ τούτο έστω φανερόν, ότι άμφω εν τοι? ένεκα τού ἔστιν)· οἶον ενεκα του άπολαβεΐν το άργύριον ήλθεν αν, 86 κομιζομένου1 τον έρανον, ει ήδεί’ ήλθε δ' ου τούτου ενεκα, ὰλλὰ συνέβη αΰτω ελθεΐν καί ποίησαι τοΐϊτο του κομίσασθαι ενεκα· τούτο δέ ουθ’ ως ini το 197a πολύ φοιτών εις το χωρίον οΰτ εξ ανάγκης’ εστι δέ το τέλος—ή κομιδή—ου των εν αύτω αίτιων, ὰλλὰ τὥν προαιρετών και από διάνοια?· και λέγεται γε τότε από τύχης ελθεΐν ει δε προ-ελόμενος καί τούτου ενεκα, ή del φοιτών, ή ὥ?
5	επί τό πολύ κομιζόμενος, ούκ από τύχης, δήλον άρα οτι ή τύχη αιτία κατά συμβεβηκός εν τοΐς κατά, προαίρεσιν των ένεκα του. διό περί το αυτό
1 [The reading κομ ιξομίναν is guaranteed by the ancient commentaries. E2 (according to Prantl) has κομισμένου. The variants κομισμένοι, κομισμένοι may be due to the notion that the same transaction is meant as by κομίσασθαι (1. 36).
-C-]_________________________________________________
® [The definite article (‘the sum subscribed’) can be explained by supposing that Aristotle, as often, is alluding to a scene in some well-known comedy, already used as an illustration by those who denied the existence of chance, 196 α 1. -C.]
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between different terms within this general purport) is the incidental production of some significant result by a cause that took its place m the causal chain incidentally, and without the result in question being contemplated. I call actions purpose-serving, and speak of them as accomplishing ‘ ends/ when the result is such as would, have been recognized as a purpose and would have determined the action, had it been anticipated. TIius the man who came to the market-place for some other reason would have come there on purpose to recover his debt if he had known that he would there meet his debtor in the act of receiving the “ sum subscribed by his friends ; and though lie did not come for that reason, yet his coming there incidentally made for that end, though directed to another. But we must suppose that lie did not habitually go to the place (frequented occasionally by his debtor), and still less that he was compelled to go there habitually on some other business ; so that in his case the achieved end of recovering his debt was a result not normally involved in his action, but was yet of the class of things that may be deliberately determined upon and purposed. In this case he would in fact be said to have come there ‘ by luck ’; whereas, if that had been the purpose he contemplated, or if lie always went to market, or if he generally recovered a debt when he did, we should not say that the result came by-luck. Clearly then luck itself, regarded as a cause, is the name we give to causation which incidentally inheres in deliberately purposeful action taken -with respect to some other end but leading to the event we call fortunate. And the significant results of such causes we say ‘ come by luck/ Thus, since 151
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197 a διάνοια καί τύχη' ή γὰρ προαίρεσις ούκ άνευ διάνοια?·
’Αόριστα μεν oSv τα αϊτια ανάγκη εἶναι, άφ’ ὥν αν γένοιτο το από τύχης, όθεν καί ή τύχη τον ίο αορίστου είναι δοκεΐ καί άδηλος άνθρώπιρ, καί ἔστιν ως ούδεν άττό τύχης δόζειεν αν γίγνεσθαι, πάντα γάρ ταΰτα όρθώς λέγεται, οτι ευλογως. ἔστι μόν γάρ ώς γίνεται από τύχης' κατά σνμ-βεβηκός γάρ γίνεται, καί ἔστιν αἴτιον ως συμ-βεβηκός ή τύχη, ώς δ’ απλώς ονδενός· οἶον οικίας οικοδόμος μεν αἴη ος κατά σνμβεβηκός δὲ αυλητής, καί του ελθόντα κομίσασθαι τό άργύριον, μή τούτου ενεκα ελθόντα, άπειρα τὰ πλήθος (καί γάρ Ιδεΐν τινα βουλόμενος καί διώκων καί φεύγων καί θεασάμενος) .ι καί τὰ φάναι είναι τι παράλογον την τύχην όρθώς· ό γάρ λόγος ή τών αει όντων ή 20 τών ώς επί τό πολύ, ή δέ τύχη εν τοΐς γιγνομενοις
1 [The translator omitted καί θεασάμινοτ, which is nol in E, but was read by Simplic. (lemma 341. 19) and Themis-tius (S3. 9). FI have καί θεασύμινοι (before καί φεiyav,) of which another trace appears in Simplicius’s paraphrase (340. 06) καί βίαν τινα. όψόμινοι,—C.]
“ [This serves to distinguish τύχη from ταΜματον. τύχη is to purposive thought as ταύτνματον is to the unconscious purposiveness of Nature (Ross on Met. 1065 a 31),—C.]
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choice implies intention, it follows that luck and intention ure concerned with the same field of objects.0
The incidentally causative forces are, in the nature of the case, indefinite as to number. This is why luck appeal's to have something evasive about it and to be inscrutable by man; and why, on the other hand (since everything really has a definite cause) there is a sense m which it might seem that nothing at all really goes by luck or chance. For all these opinions have some justification in the facts ; inasmuch as there is a sense in which things do go by luck, when they come to pass incidentally to some other chain of causation, and ‘ luck ’ is the name we give to causes that act incidentally ; but in the absolute sense, without this qualification, luck is not the cause of anything. For instance, the builder, as such, is the efficient cause of the house being built, but his skill in flute-playing is incidental, and therefore might equally well attach itself to any other man, not a builder. In like manner the man’s meeting his debtor was a by-product incidentally determined by the purpose, whatever it was, that brought him. to the market-place ; and it would have attached itself in the same incidental way to any other of the countless reasons that might have brought him there at that moment, such as the desire to meet a friend, or legal business as prosecutor or defendant. It is only if he had come on purpose to meet his debtor that his meeting him would have followed not incidentally but primarily from his purposeful action. And this is why we ai-e justified in saying that luck cannot be calculated ; for we can calculate only from necessary or normal sequences, and luck acts outside such. So 153
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197 α παρά ταΰτα. ώστ επειδή αόριστα τὰ ούτως αἴτια, και ή τύχη αόριστον.
"Ομως δ’ επ’ ενίων απόρησαν αν τις, 3.ρ' ονν τὰ τυχόντα α'ίτι αν γένοιτο της τύχης, οἶον ΰγιείας η πνεύμα η εΐλησις ὰλλ’ ου τὰ ὰ·π·ο-κεκάρθαι· ἔστι γάρ άλλα άλλων εγγύτερο, των 25 κατά σνμβεβηκος αιτίων.
Τύχη δέ αγαθή μεν λέγεται όταν αγαθόν τι άποβη, φαύλη δὲ όταν φαΰλόν τι, ευτυχία δέ και δυστυχία όταν μέγεθος εχοντα ταΰτα· διό καί τὰ παρά μικρόν κακόν η αγαθόν μέγα λαβεΐν η ευτυχεΐν η άτυχεΐν ἔστιν, οτι ως ύπαρχον λέγει ή eo διάνοια· τὰ γάρ παρά μικρόν ώσπερ ονδέν άπέχειν δοκεΐ.
’Έτι άβέβαιον η ευτυχία ενλόγως- η γάρ τύχη άβέβαιος· οντε γάρ αει ονθ’ ως επί τό πολύ οΐόν τ’ είναι των άπό τύχης ούθέν.
Ἔστι μεν ουν άμφω αίτια (καθάπερ εΐρηταΐ) κατά σνμβεβηκος—καί ή τύχη καί τό αυτόματον—εν 86 τοΐς ενδεχομένοις γίγνεσθαι μη απλώς μηδ1 ως επί τό πολύ, καί τούτων οσ’ αν γένοιτο ένεκα τον. * i
“ [Literally, ‘ whether any and every accidental eaube can be considered responsible for the lucky event.’—C.]
i [Philoponus and Simplicius interpret as follows: A sick man happens to have his hah· cut (not as part of his treat-ment, but for the usual reason), and the cold wind or hot sun. to which he is consequently exposed happen to cure him. Shall we say that this Jucky result is due to the nearer accidents (heat or cold) and not to the more remote (haircutting) ? The question is not answered (Simplie.).—C.j * [‘ Purposeful action ’ includes here the unconscious purposiveness of Nature, and so covers ταύτύματον. This last sentence would be better placed at the beginning of the 154
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the indeterminate nature of these incidental lines of causation makes luck indeterminate.
But when we have said all this, the question still remains in some cases Ιισνν far we are to carry back our search for this incidental causation.3 If a man has his head shaved for some special treatment,6 and afterwards goes out for some reason indifferent to his cure, and the air and sun cure him, is the exposure to air and sun (which is the efficient cause of his cure) incident to his going out ? Or must we go further back and say that it is incident to his being shaved, without reference to going out, his going out itself being without reference to the cure ? The only answer to such questions is that, here as elsewhere,
‘ incidence ’ may be more or less proximate or remote.
We speak of ‘ good luck ’ when luck brings us something good, and ‘ bad luck ’ in the opposite event, or, in serious cases, of' good fortune ’ οι·1 misfortune ’; and accordingly if we just miss some important good tiling or j ust escape a bad one, we call that also bad or good fortune, because by anticipation we regard the good or ill as having been actually present, so close did it seem.
Yet again, we may well say that good fortune is unstable ; for so is all luck, inasmuch as nothing that is constant or normal can be attributed to luck.
Both luck and chance, then, as we have said, are causes that come into play incidentally and produce effects that possibly, but not necessarily or generally, follow from the purposeful action to which in this case they axe incident, though the action might have been taken directly and primarily for their sake.®
next chapter, which introduces the distinction between τύχη and ταύτίματον.—C.]
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CHAPTER VI
ARGUMENT
As the greater part of this chapter is devoted to the definition of two Greek words to which there are no exact English equivalents, I have preserved the Gh'eek words themselves and only attempted to translate the commentary. If the English reader cares to substitute ‘ luck' or ‘ fortune ’for tycbe, and ‘ accident ’ or ‘ chance result ‘ for automaton,0 it may make it caster to understand the general drift of Aristotle’s analysis, hut he must not expect it to fit the English words with any approach to precision.
Note that Aristotle, swayed by a false etymology, inclines throughout to treat the incidentally emergent result as superseding the intended one, rather than as additionally accruing to it. And this is the more remarkable inasmuch as his examples and illustrations signally fail to conform to this prepossession ; since they are drawn either from human actions that may very easily achieve their contemplated result as well as the uncontemplated one that incidentally emerges ;
197»S6 Διαφέρει S’ οτι το αυτόματον επί πλεΐόν εστι· τό μεν γάρ από τύχης παν άπό ταντομάτου, τούτο 1971 δ’ ου παν άπό τύχης.
Ἦ μεν γάρ τύχη καί τό άπό τύχης εστίν δσοις καί τό εύτνχησαι αν ύπάρξειεν καί δλως πραξις. διό καί ανάγκη περί τα πρακτά εΐναι την τύχην —σημεΐον δ’ οτι δοκεΐ ήτοι ταύτόν εΐναι rfj ένα δαιμονίη. ή ευτυχία η εγγύς· ή δ’ ευδαιμονία πράξις
° Automaton may be translated by ‘ of itself’; e.g., ‘ it happened of itself.’
6	[Avistotle refers both to the etymological sense of eudaemonia, ‘ having a good daemon (destiny, fortune) ’ and to his own doctrine that happiness consists in the highest activity (ττράξσ, trlpyua) of the soul, conditioned by virtue,
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CHAPTER VI argument (continued)
or else from natural processes which, as such, arc in no way deflected by their incidental results to human beings, however casual or unusual. It is only quite at the end of the analysis, as a sort of supplement, that he notices, as a different Icind of thing from what he has been investigating, the case of a warp in nature, where the fulfilment of the normal ‘ intention ’ of the process is really precluded by the incidental deflection.
In the concluding section of the chapter Aristotle unmasks his battery, and we see why he has been so insistent on chance being always incident to purposeful activities, whether of man or of Nature, and on its always resulting in something that might have been directly aimed at. It is because it enables him to bring out the necessary antecedence of purposeful to casual causation, by insisting that, as substantive existence must always underlie attributive or relational existence, so direct must always underlie incidental causation, direct causation being always purposeful.
In Greek tyche and automaton differ in this, that automaton is the more general term and includes tyche as a special class.
For (1) tyche itself, as a cause, and the results that accrue by the action of tyche, are only spoken of in connexion with beings capable of enjoying good fortune, or more generally of ‘ doing well ’ or ‘ doing ill,’ in the sense either of ‘ faring ’ or of ‘ acting ’ so. Therefore tyche must always be connected with our doings and farings—a truth indicated by the common belief that good fortune {tyche) is the same, or much the same, thing as ‘ happiness ’ b ; and to be ‘ happy ’ in beings capable of deliberate choice and moral conduct.—
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197	b τι? (ενπραξία γαρ)—ὥσθ’ όπόσοι? μή ενδεγεται πράξαι, ουδέ τὰ από τύχης τι ποίησαι, και δια τοΰτο οϋτ€ άψυχον ουδόν ούτε θηρ'ιον ούτε παιδιον ουδόν ποιεί από τύχης, ότι ονκ εχει προαιρεαιν oύδ, ευτυχία ούδ’ ατυχία υπάρχει τουτοις, ει μη 30 καθ’ ομοιότητα, ώσπερ εψη Πρώταρχος ευτυχείς είναι τούς λίθους εξ ὥν οἱ βωμοί, ότι τιμώνται, οι δὲ ομόζυγες αύτών καταπατοΰνται. τό δε πα-σχειν από τύχης ύπάρξει πως και τουτοις, όταν ο πράττων τι περί αύτα πράξη από τύχης■ άλλως δε ούκ ἔστιν.
Τό δ’ αυτόματον και τοΐς άλλοις ζφοις καί πολ-15 λοΐς των αψύχων οἶον 6 ίππος αυτόματος (ψαμέν) ηλθεν, ότι εσώθη μεν ελθών, ου του σωθήναι δέ ενεκα ηλθεν. και ό τρίπους αυτόματος κατεπεσεν εστη μεν γαρ τοΰ καθησθαι ενεκα, αλΧ ου τοΰ καθησθαι ενεκα κατεπεσεν.
'Ώστε φανερόν ότι εν τοΐς απλώς ενεκά του 20 γινομενοις, όταν μη τοΰ συμβάντος ενεκα γενηται ου ἔξω τό αίτιον, τότε από ταύτομάτου λεγομεν από τύχης δε, τούτων όσα από ταύτομάτου γίνεται των προαιρετών τοΐς εχουσι προαιρεαιν.
“ [Perhaps the Protarchus, son of Callias, who appears in Plato’s PhiUbus. (Wilamowitz, Platon, i. p. 629.)—C.]
” [Or ‘ we say the horse came “ of itself” (spontaneously) ’ —though, in Aristotle’s view, the cause in this case was external to the horse.—C.]
« [Laterally, ‘ It is clear that, in the field of occurrences which are in a general way for some purpose, we use the expression ‘ chance result ’ in any case where a thing of which the cause is external occurs not for the sake of the 158
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is to have ‘ done well ’ in life ; so that ‘ doing well ’ or ‘ ill ’ by Ujche is impossible to creatures that have no self-direction. That is why neither inanimate things nor brute beasts nor infants can ever accomplish anything by tyche, since they exercise no deliberate choice ; nor can such be said to have good or bacl iyche, except by a figure of speech, as when Protarchus a speaks of the ‘ fortunate ’ stones that have been built into altars and are treated with reverence, while their fellows are trampled under foot. But even such things may be brought, as passive agents, under the action of tyche, if a rational agent does something with them which turns out by tyche to affect his wellbeing ; but not otherwise.
(2) Automaton, on the other hand, may be used to describe the behaviour of bvute beasts and even of many inanimate tilings. For instance, we attribute it to automaton b if a horse escapes a danger by coming accidentally to a place of safety. Or again, if a tripod chances to fall on its feet for a man to sit down upon, this is due to automaton, for though a man would pul it on its feet with a view to its being a seat, the forces of Nature that controlled its fall had no such aim.
It is clear, then, that when any causal agency incidentally produces a significant result outside its aim, we attribute it to automaton 0; and in the special cases where such a result springs from deliberate action (though not aimed at it) on the part of a being capable of choice, we may say that it comes by tyche.
actual result ’ (as in the instance of the horse, which was not brought to a place of safety by an internal purpose of its own).—C.]
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197 b (Σημεΐον δε τό μάτην, ότι λέγεται, όταν μη γενηται τό ου 'ένεκα ὰλλ’ ο' εκείνου ενεκα,1 οἶον το βαδίσαι λαττάξεως ένεκα όσην ει δὲ μη εγενετο 2S βαδίσαντι, μάτην φαμεν βαδίσαι καί η^βαδισις ματαία, ώς τοΰτο ον το μάτην, τό ττεφυκος άλλου ένεκα, όταν μη ττεραίνη εκείνο οΰ ένεκα εττεφυκει-έπεί ει τις λούσασθαι φαίη μάτην οτι ονκ εξόλιττεν 6 ήλιος, γελοίος civ εϊη· ου γάρ ην τοΰτο εκείνου ένεκα, οντω δή το αυτόματον καί κατ α το ονομα, 80 όταν αύτό μάτην γενηται- κατέ-ττεαε γάρ ού του ττατάξαι ένεκα 6 λίθος- άττο του αύτοματου αρα κατόττεαεν 6 λίθος, ότι -πόσοι αν ΰττο τινος και του ττατάξαι ένεκα.)
Μάλιστα δ’ έστι χωριζόμενον του άττο τύχης εν τοι? φύσει γινομενοις- δταν γάρ γενηται τι τταρα as φύσιν, τότε ούκ άττο τύχης άλλα μάλλον άττο ταύτο-μάτου γεγονέναι φαμεν. έστι δέ καί τοΰτο έτερον του μεν γάρ έξω το αἴτιον, του δ’ εντός.
1 [τό ού ένεκα άλλ’ ί έκάν ον ένεκα, a reading recorded by Simplicius (3<t9. 6): rb 'ένεκα. Αλλου (κάναν ένεκα codd.—C.] * •
0 [Prellwitz (Etym. Worterbuch, 1905) supports the derivation from μάτην. Boisacq (Diet. Etym. 1910) prefers a root meaning ‘ think ’: ‘ one who thinks (and acts) for himself.’—C.]
*	[ ‘To no purpose ’ has the same ambiguity as μάτην-. (I.)failure of purpose (walking which fails. to produce evacuation) ; (2) absence of purpose (a stone falls with effect which might have been, but was not, purposed).—C.]
•	[Literally, ‘ the distinction (of the chance result, automaton) from the lucky result is best seen. . . The connexion of thought (broken by the parenthesis on the etymology of automaton) is with the last paragraph but one : the chance result with an external cause. If we might be tempted to call such a result ‘ lucky,’ we can see the dis-160
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(The etymology of automaton indicates this “ ; for the expression vialen—‘ for nothing,’ ‘ to no purpose ’6 —is used in cases where the end or purpose is not realized, but only the means to it. Walking, for instance, is a means to evacuation ; if a man takes α walk and this natural effect does not follow, we say that he took his walk ‘ for notliing ’ and the walk was ‘ to no purpose,’ meaning by this phrase what fails to accomplish that purpose to which it is naturally a means. ‘ Naturally a means,’ for it would be ridiculous to say one had taken a bath ‘ to no purpose ’ because an eclipse of the sun did not follow : an eclipse is not a natural consequence of taking a bath. So then automaton, as tlie foim of the word implies, means an occurrence that is in itself (auto) to no purpose (maten). A stone falls and hits someone, but it does not fall for the purpose of hitting him ; the fall accordingly was ‘ in-itself-to-no-purpose ’—a chance result—because the fall might have been caused by someone who had the purpose of hitting the man.)
It would be most inappropriate of all to speak of tyche c in cases where Nature herself produces unnatural monstrosities ; and accordingly in these cases we may attribute it to an ‘ accident ’ (automaton) in Nature, but can hardly say that a piece of bad ‘ luck ’ (tyche) has come to her. But this case is different from that of the horse ; for the horse’s escape was due to an external cause, but the causes of Nature’s miscarriage are internal to her own processes, tinction better by taking the case of monstrosities, where the cause is internal, but the effect is anything but ‘ lucky ’ or such as Nature might have purposed; for the purpose of Nature is actually thwarted (rapa φύσιν) by a monstrous birth.—C.]
ARISTOTLE
198	a Τι μεν οδν ίστι το αυτόματον καί τί ή τύχη, εψηται, καί τί διαφερουσιν άλλήλων. τής ο αίτια? των τροπών ίν τοΐς οθεν ή αρχή τής κινή-σεως εκάτερον αυτών ή γάρ των φύσει τι ή των 6 από διάνοια? αιτίων αει ίστιν· ὰλλὰ τούτων τό πλήθος αόριστον.
’Επίΐ δ’ ίση τό αυτόματον και ή τύχη αίτια ὥν αν ή νους γένοιτο αίτιος ή φύσις, όταν κατά συμ-βεβηκός αἴτιον τι γίνηται τούτων αυτών, οόδὲν δε κατά συμβφηκός ίστι πρότερον τών καθ’ αυτό, δήλον οτι οὰδὲ τό κατά συμβεβηκός αίτιον πρό-ιο τερον του καθ’ αυτό, ύστερον άρα τό αύτόματον και ή τύχη καί νοΰ καί φύσεως· ώατ ει οτι μάλιστα του οΰρανοΟ αἴτιον τό αΰτόματον, ανάγκη πρότερον νοΰν καί φύσιν αιτίαν είναι καί άλλων πολλών καί τσΰόε τοΰ παντός.
CHAPTER VII
ARGUMENT
This chapter, together with much repetition, points out that, whereas the efficient cause must to some extent coincide with the ‘ formal ’ determinant of the result, the coincidence between the formal determinant and the ‘ final ’ cause appears to be complete. It would seem, therefore, that the final ‘ because ' might be left out of consideration, as already included in the formal ‘ because.’ And, as a matter of fact, natural philosophers do generally concern themselves with the starting-point, the aetual result, and the moving forces that push from the one to the other. Nevertheless 'form,' considered under its aspect of ‘ aim,’ is a distinct factor in causation that can least of all be neglected, for ' purpose ’ is the ultimate ' because ’ of all physical change,
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What automaton and Ujche ave, and how they differ, has now been stated; anil it follows that both arc causes of the ‘ efficient ’ order, that set processes in motion ; for they are always attached to efficient causes either of the natural or volitional order, such attachments being indefinite in number.
And since the results of automaton and tycke ave always such as might have been aimed at by mind or Nature, though in fact they emerged incidentally, and since there can be nothing incidental unless there is something primary for it to be incidental to, it follows that there can be no incidental causation except as incident to direct causation. Chance and fortune, therefore, imply the antecedent activity of mind and Nature as causes ; so that, even if the cause of the heavens were ever so casual, yet mind and Nature must have been causes antecedently, not only of many other things we could mention, but of this universe itself.
CHAPTER VII argument (continued)
Since this question of aim is the point at which Physics leads directly up to Metaphysics or Theology, some references are here introduced to this higher branch of philosophy (parenthetically, to the disturbance of the main progress of the discourse, and with repetitions that suggest the confluence of two distinct recensions); and a new classification is incidentally introduced, constituted by Metaphysics (dealing with the immaterial and unchanging) on the one hand, and two departments of Physics on the other hand, dealing, respectively, the one with Astronomy (the study of things that move, indeed, but are not subject to other change or to decay), and the other covering all sublunary phenomena (in which both decay and generation reign).
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ι a 11 "On δ’ ἔστιν αίτια, καί οτι τοσαΰτα τον αριθμόν 15 οσα φαμέν, δήλον. τοσαΰτα γαρ τον αριθμόν το διὰ τί περιείληφεν ή γαρ εις το τί έστιν ανάγεται το διὰ τί έσχατον εν τοΐς άκινήτοις (οἶον έν τοι? μαθήμασιν εις ορισμόν γαρ του εύθέος ή συμμέτρου η άλλου τινος ανάγεται έσχατον), ή εις τὰ κ ιν ρ σ αν πρώτον (οἶον διὰ τί επολεμτ\σανοτι εσυ-ζολησαν), ή τινος ένεκα; (ἴν* άρζωαιν), ή εν τοΐς γινομένοις ή ΰλη.
"Οτι μεν οΰν τὰ αἴτια ταΰτα καί τοσαΰτα, φανερόν. έπεί δ’ αι α’ιτίαι τετταρες, περί πασών του φυσικόν είδέναι, και εις πάσας άνάγων το δια τι αποδώσει φυσικώε—τήν ύλην, τό είδος, το κίνησαν, S5 τό ον ενεκα. έρχεται δέ τὰ τρία εις εν πολλακις' τό μεν γαρ τί έστι και τὰ ου ένεκα 'έν ἔστι, τὰ δ’ οθεν η κίνησις πρώτον τω εϊδει ταύτό τοΰτοις- άνθρωπος γαρ άνθρωπον γεννά, καί ολιυς οσα κινούμενα κινεί· (δαα δε μη, ούκετι φυσικής- ου γαρ έν αύτοΐς εχοντα κίνησιν οΰδ’ αρχήν κινήσεως κινεΐ, * 1
“ [The illustration is more fully stated in Anal. post. 94 α 36. The Athenians -«'ere involved in war with Persia because they raided Sardis with the Eretrians.—C.J
1 [Literally, ‘ and in referring to them all, hi* will be answering the question “ why ? ’’ as a natural philosopher ’ (keeping within his province).—C.]
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It is clear, then, that there arc such things as causes, and that they can be classified under the four hcftds that have been enumerated. For these arc the four ways of apprehending the ‘ how and. why ’ of tilings : we may refer it either (1) to the essential nature of the tiling in question, in the sphere of unchanging objects (as in mathematics, where the conclusions ultimately depend upon the definitions of straight line, or commensurability, or whatever it may be) ; or (2) to that which first initiated the movement, (as in: ‘ Why did they go to war ? Because the others had raided them ’) 0; or (3) to the result aimed at (as : ‘ To gain an empire ’) ; or (4) in the case of anj'thiiig that comes into existence out of something already there, to the material.
Clearly, then, the 1 becauses ’ being such and so classified, it behoves the natural philosopher to understand all four, and to be able to indicate, in answer to the question ‘ how and why,’ the material, the form, the moving force, and the goal or purpose, so far as they come within the range of Nature.1· But in many cases three of these 1 becauses 1 coincide; for the essential nature of a thing and the purpose for which it is produced are often identical (so that the final cause coincides with the formal), and moreover the efficient cause must bear some resemblance in ‘ form ’ to the effect (so that the efficient cause too must, so far, coincide with the formal); for instance, man is begotten by man. And this applies universally to all things that cause motion and are themselves moved. (Where that is not the case, we are no longer in the domain of Physics at all, since we are dealing, not with things that move other things in virtue of their own motion ον because 165
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198 α eo ὰλλ’ ακίνητα, όντα. διό τρεις αι πραγματεΐαι, ή μεν περί ακίνητον, ή δε περί κινούμενον μεν άφθαρτου δέ, ή δέ περί τα φθαρτά), ώστε τό διὰ τί καί εις την ΰλην άνάγοντι άποδίδοται, και εις τό τί εστι, καί εις τό πρώτον κίνησαν, περί γενεσεως γαρ μάλιστα τούτον τον τρόπον τάς αιτίας σκο-35 πούσι, τί μετά τί γίνεται, καί τί πρώτον εποίησεν η τί επαθε, καί ούτως αει τό εφεξής.
Διτταί δέ αἱ άρχαί αι κινοΰσαι φυσικώς, ὥν ή 198 b ετερα ου φυσική· ου γαρ εχει κινήαεως αρχήν εν αυτή, τοιοντον δ’ έστιν ει τι κινεί μή κινούμενου, ώσπερ τό τε παντελώς ακίνητον καί τό πάντων πρώτον καί το τι εστι καί ή μορφή· τέλος γαρ καί ου ενεκα· ώστε επεί ή φύσις ενεκά του, καί 5 ταύτην είδεναι δεΐ. καί πάντως άποδοτεον τό διά τί, οἶον οτι εκ τοΰδε ανάγκη τάδε (τό δε εκ τοΰδε ή απλώς ή ώς επί τό πολύ)· καί ει μέλλει τοδί εσεσθαι, ώσπερ εκ τών προτάσεων τό συμπέρασμα·
° [See note on
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195 a 18.—C.]
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they have the principle of motion in themselves, but with something that moves other things, though itself motionless. So that we have three fields of inquiry, concerned respectively with (1) things motionless, (2) things that, though in motion, are imperishable, and (3) things perishable) Thus to give an account of the how and why of anything is to trace it to its material, io its essential characteristics, and to its provoking cause ; for in investigating the genesis of a thing men are chiefly concerned with the nature of what emerges from the process, with the impulse that initiates the process, and -with what was already there to undergo the process, at the start; together with all the successive steps that lie between the starting-point and the end.
But the principles which direct physical movement or change are of two orders, one of which is not itself physical, for it is not in motion, nor has it in itself the principle of motion. Such would be anything that should move other things while itself motionless, as being absolutely unchanging and primary, and such the essential characteustic or form in its capacity of constituting the end and aim to be reached, and therefore, since Nature is purposeful, demanding to be recognized by the natural philosopher. In short) under all four aspects, we must give an account of the how and why, so as to show (1) that from this efficient cause this result must follow, or if the cause in question does not absolutely involve a certain definite result, we must show that it will lead to it normally. We must also show (2) that, if such and such a thing is to exist, there must be a material substrate, related to it as the premisses to the conclusion,® and (3) that the result manifests the
lf>7
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198b καί ότι τσΰτ ψ τό τί ήν εἶναι· καί διότι βάλτων 0«τως—ούχ απλώς άλλα το προς την έκαστου ουσίαν.
CHAPTER VIII
ARGUMENT
\In support of final causality^ m Nature, Aristotle reviews and criticises the tacit assumptions and explicit arguments of those who deny its existence; in particular, Empedocles’ theory of the origin of animal species. (Empedocles held (1) that in the period when a world is formed by the action of Love, gaining upon Strife, the parts of animals arise separately arid are united by Love in all sorts of casual ways.
ίο Αεκτεον δή πρώτον μέν διότι ή φύσις τών ενεκά του αιτίων επειτα περί του αναγκαίου, πώς εχει iv τοΐς φυσικοΐς. εις γάρ τούτην την αιτίαν άνάγουσι πάντως, ότι επειδή τὰ θερμόν τοιονδι πεφυκε καλ το ψυχρόν και έκαστον δή τὥν τοιού-των, ταδἴ εξ ανάγκης ἔστι καί γίνεται· και γάρ 15 εάν άλλην αιτίαν εΐπωαιν, όσον άφάμενοι χαίρειν εώσιν, ό μεν την φιλίαν και τὰ νεΐκος, ό δέ τον
Ἔχει δ’ απορίαν τί κωλύει την φύσιν μη ενεκά του ποιεΐν μηδ’ ότι βελτιον άλλ5 ώσπερ ΰει 6 Ζεύς, ούχ όπως τον σίτον αύξηση ὰλλ’ εξ ανάγκης—τό 50 γάρ άναχθεν ψυχθηναι δει καί τό φυχθεν ύδωρ 168
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essential nature aimed at by the process, and (4) why it was better thus—not absolutely, but relatively to the being of the thing in question.
CHAPTER VIII
argument (continued)
Monsters like man-headed oxen, ox-headed men, etc,., perish; those forms survive which happen to befitted to survive. (2) In the opposite period, when Strife is gaining on Love (as in our world), animal species are developed from undifferentiated (‘ wholematured ') forms produced by fire rising from the earth 1 to meet its like ’ and mixing with water).—C.]
We must now consider why Nature is to be ranked among causes that are final, that is to say purposeful; and further we must consider what is meant by ‘ necessity ’ when we are speaking of Nature. For thinkers are for ever referring things to necessity as a cause, and explaining that, since hot and cold and so forth are what they are, this or that exists or comes into being ‘ of necessity ’ ; for even if one or another of them alleges some other cause, such as ‘ Sympathy and Antipathy ’ or ‘ Mind/ he straight away drops it again, after a mere acknowledgement.
So here the question rises whether we have any reason to regard Nature as making for any goal at all, or as seeking any one thing as preferable to any other. Why not say, it is asked, that Nature acts as Zeus drops the rain, not to make the corn grow, but of necessity (for the rising vapour must needs be condensed into water by the cold, and must then
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198 b γενόμενον κατελθεΐν, τό δ’ αύξάνεσθαι τούτου γενομενου τον σΐτον συμβαίνει—· ομοίως δέ καί ει τω άπόλλυται 6 σίτος εν τί} άλω, ον τούτου ένεκα νει όπως άπόληται, άλλα τούτο συμβεβηκεν. ὥστε τί κωλύει ουτυ> καί τα μέρη εχειν εν τη φύσει, χ; οἶον τούς oSovras εξ ανάγκης άνατεΐλαι τους μεν εμπρόσθιους οξείς, επιτηδείους προς το διαιρεΐν, τούς δε γομφίους πλατείς καί χρησίμους προς τὰ λεαίνειν την τροφήν, έπεί ου τούτου ενεκα γενεσθαι ὰλλὰ συμπεσείν; ομοίως δέ καί περί των άλλων μερών, εν οσοις δοκεΐ ύπάρχειν το ένεκα του. οπού μεν οΰν άπαντα συνέβη ώσπερ καν ει ενεκά 30 του εγίνετο, ταΰτα μεν εσώθη άπό του αυτομάτου συστάντα επιτηΒείως- οσα δέ μη ούτως, άπώλετο καί άπόλλυται, καθάπερ Εμπεδοκλής λεγει τὰ βουγενή άνδρόπρωρα.
Ὁ μεν οΰν λόγος, ω αν τις απόρησειεν, οΰτος, καί ει τις άλλος τοιοΰτός εστιν αδύνατον δε τούτον 85 εχειν τον τρόπον, ταΰτα μεν γὰρ καί πάντα τα φύσει ή αει οΰτω γίνεται ή ώς επί τό πολύ, των δ* 199 a άπό τύχης καί τοϋ αύτομάτου ουδόν, ου γὰρ από τύχης ούδ' άπό συμπτώματος δοκεΐ ύειν πολλάκις τοϋ χειμώνος, άλλ εάν υπό κύνα · ούδέ καύματα ύπό κύνα, ὰλλ’ αν χειμώνος. ει οΰν ή ως άπό συμπτώματος δοκεΐ ή ενεκά του εἶναι, €ἱ μή οἶόν 6 τε ταΰτ εἶναι μήτε άπό συμπτώματος μήτ άπό
“ [»\ί„ if we attribute the bad result (destruction of the com) to accident or necessity, why attribute the good result (growth of the crop) to benevolence ?—C.]
6 [0/. De part. anim. 661 b 7, Xen. Mem. i. 4, where the shape of the teeth is alleged among other evidences of design. 170
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descend, and incidentally, when this happens, the corn grows), just as, when a man loses his com on the threshing-floor, it dicl not rain on purpose to destroy the crop, but the result was merely incidental to the raining ? a So why should it not be the same λνΜι natural organs like the teeth ? Why should it not be a coincidence that the front teeth come up with an edge, suited to dividing the food, and the back ones flat and good for grinding it, without there being any design in the matter ? b And so with all other organs that seem to embody « purpose. In cases where a coincidence brought about such a combination as might have been arranged on purpose, the creatures, it is urged, having been suitably formed by the operation of chance, survived ; otherwise they perished, and still perish, as Empedocles says of his ‘ man-faced oxen/ 0
Such and suchlike are the arguments which may be urged in raising' this problem ; but it is impossible that this should really be the way of it. For all these phenomena and all natural things are either constant or normal, and this is contrary to the very meaning of luck or chance. No one assigns it to chance or to a remarkable coincidence if there is abundant rain in the winter, though he would if there were in I,he dog-days; and the other way about, if there were parching heat. Accordingly, if the only-choice is to assign these occurrences either to coincidence or to purpose, and if in these cases chance coincidence is out of the question, then it must be pur-W. Theiler, Zur Geschiehte der teleologischen Naturhetracli-tung (Zllrich u. Leipzig, 1925), p. 05, argues that both Xenophon and Aristotle borrowed from Diogenes of Apollonia. —C.]
c [Frag. 61.—C.]
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199a ταντομάτου, ένεκά του αν εΐη. αλλά μην φύσει γ’ εστί τὰ τοιαθτα πάντα, ως καν αύτοι φαίεν οι ταΰτα λέγοντες. ἔστιν άρα το ενεκα του ev το is φύσει γινομένοις και ουσιν.
Ἔτι έν όσοι S τέλος εστί τι, τούτου ενεκα πράτ-τεται τό πρότερον καί τό εφεξής.^ ούκοΰν ως ίο πράττεται, ουτω πέφυκε, καί ως πεφυκεν, ο vt ω πράττεται έκαστον, αν μη τι έμποδίζη.^ πράττεται δ’ ένεκα τον καί πεφυκεν άρα τούτου ένεκα, οἶον ει οικία των φύσει γινομένων ην, ούτως αν εγινετο ώς νυν ύπό της τέχνης· ει δὲ τὰ φύσει μη μόνον φύσει αλλά και τέχνη γίγνοιτο, ώσαύτως αν γινοιτο J5 ή πεφυκεν. ένεκα άρα θατέρου θάτερον. όλως τε ή τέχνη τὰ μεν επιτελεΐ α ή φύσις αδυνατεί άπεργάσασθαι, τα δέ μιμείται, ει οΰν τα κατά την τέχνην ένεκα του, Βήλον ότι και τα κατα την φύσιν· ομοίως γὰρ έχει προς άλληλα εν τοΐς κατά 20 τέχνην και έν τοΐς κατά φύσιν τά υστέρα προς τὰ πρότερα.
Μάλιστα δέ φανερόν επί των ζώων των άλλων, α οντε τέχνη ούτε ζητήσαντα ούτε βουλευαάμενα ποιεί· δθεν διαποροΰσί τινες πότερον νω η τινι άλλω εργάζονται οι τ άράχναι καί οι μύρμηκες και τὰ τοιαΰτα. κατά μικρόν δ’ ούτω προ'ιόντι
0 [At Met. 980 b 29, bees and other such species are called ’ intelligent ’ (φρίνιμα.) but unteachable, as having no hearing. De part. an. 618 a 5, Bees, etc., are more intelligent than some sanguineous animals, because of the thin and cold nature of the fluid corresponding to blood in them. ‘ Some similar faculty,’ perhaps the unreasoning intuition of instinct, which resembles the human faculty of intuition (vinirii).—C.]
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pose. But, as our opponents themselves would admit, these occurrences arc all natural. There is purpose, then, in what is, and in what happens, in Nature.
Further, in any operation of human art, where there is an end to be achieved, the earlier and successive stages of the operation are performed for the purpose of realizing that end. Now, when a tiling is produced by Nature, the earlier stages in every case lead up to the final development in the same way ns in the operation of art, and vice versa, provided, that no impediment balks the process. The operation is directed by α purpose; we may, therefore, infer tliaL the natural process was guided by a purpose to the end that is realized. Thus, if a house weie a natural product, the process would pass through the same stages that it in fact passes through when ii is produced by art; und if natural products could also be produced by art, they would move along the same line that the natural process actually takes. We may therefore say that the earlier stages are for the purpose of leading to the later. Indeed, as a general proposition, the arts either, on the basis of Nature, carry things further than Nature can, or they imitate Nature. If, then, artificial processes are purposeful, so are natural processes too ; for the relation of antecedent to consequent is identical in art and in Nature.
This principle comes out most clearly when we consider the other animals. For their doings are not the outcome of art (design) or of previous research or deliberation; so that some raise the question whether the works of spiders and ants and so on should be attributed to intelligence or to some similar faculty." And then, descending step by 173
ARISTOTLE
109 a 25 «ται έν τοι? φυτοΐς ξαίνεται τὰ συμφέροντα γινόμενα προς τό τέλος, οἶον τὰ φύλλα της του καρπού ενεκα σκεπής, ὥστ’ ει φύσει τε ποιεί καί ενεκα του η γ<?λιδών την νεοττιάν και 6 αράχνης το άράχνιον, και τὰ φυτά τα φύλλα ένεκα των καρπών και τάς ρίζας ούκ άνω ὰλλὰ κάτω ένεκα so της τροφής, φανερόν οτι ἔστιν ή αιτία ή τοιαύτη εν τοΐς φύσει γινομένοις και οδσιν.
Και έπεί ή φύσις διττή, ή μεν ως νλη ή δ’ ως μορφή, τέλος δ’ αυτή, του τέλους δ’ ένεκα τάλλα, αυτή αν ειη ή αίτια ή ον ένεκα.
Αμαρτία δέ γίγνεται καί έν τοΐς κατά τέχνην— έγραφε γὰρ ούκ όρθώς ό γραμματικός, καί 85 έπότισεν ούκ όρθώς 6 ιατρός τό φάρμακον—ώστε 1091ι δήλον οτι ενδέχεται καί έν τοΐς κατά φύσιν. ει δη ἔστιν ένια κατά τέχνην έν οἶ? τὰ όρθώς ένεκα του, έν δέ τοΐς άμαρτανομένοις ένεκα μεν τινος έπιχειρεΐται α λλ’ αποτυγχάνεται, ομοίως αν έχοι καί έν τοΐς φυσικοΐς, καί τὰ τέρατα αμαρτήματα 6 έκείνου του ένεκά του. καί έν ταΐς έξ αρχής άρα συστάσεαι τὰ βουγενή, ει μή π ρος τινα όρον καί τέλος δυνατά ήν έλθεΐν, διαφθειρομένης αν αρχής τινος έγίνετο, ώσπερ νυν του σπέρματος, ἔτι ανάγκη σπέρμα γενέσθαι πρώτον, αλλά μή ευθύς τὰ ζώα· καί τό 1 ούλοφυές μεν πρώτα ’ σπέρμα ήν,
0 [Frag. G9 ούλοφυΛ pip τρωτά τύτοι χθονία Qo.virtXKov,
‘ wholc-natured forms firbt arose from the earth ’ (Burnet), 174
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step, we find that plants too produce organs subservient. to their perfect development—leaves, for instance, to shelter the fruit. Hence, if it is by nature and also for a purpose that the swallow makes her nest and the spider his web, and that plants make leaves for the sake of the fruit and strike down (and. not up) with their roots in order to get their nourishment, it is clear that causality of the kind we have described is at work in things that come about or exist in the course of Nature.
Also, since the teim ‘ nature ’ is applied both to material and to form, and since it ib the latter that constitutes the goal, and all else is for the sake of that goal, it follows that the form is the final cause.
Now there are failures even in the arts (for writers make mistakes in writing and physicians administer the wrong dose); so that analogous failures in Nature may evidently be anticipated as possible. Thus, if in art there are cases in which the correct procedure serves a purpose, and attempts that fail are aimed at a purpose but miss it, we may take it to be the same in Nature, and monstrosities will be like failures of purpose in Nature. So if, in the primal combinations, such ‘ ox-creatures ’ as could not reach an equilibrium and goal, should appear, it would be by tlie miscarriage of some principle, as monstrous births arc actually produced now by abortive developments of sperm. Besides, the sperm must precede the formation of the animal, and Empedocles’ ‘ primal all-generative ’ 0 is no other than such sperm.
rohgeballte Erdklumpen (Diels); primitive forms of life, in which sex and species were not yet differentiated, composed of water and fire.—C.]
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199	b iu Ἔτι καί iv τοΐς φυτοΐς ἔνεστι to eve/ία του, ήττον δε διήρθρωται. ποτερον ουν καί iv rots φυτοΐς εγίνετο, ώσπερ τα βουγενη άνδρόπρωρα, ουτω καί άμπελογενη ελαιόπρωρα, η ον; ατοπον γάρ· ὰλλὰ μην έδειξε, είπε ρ και εν τοΐς^ζφοις. ἔτι ἔδει έν τοι? σπέρμασι γίνεσθαι όπως έτυχεν. ίο "Ολω? δ’ αναιρεί 6 ουτω λέγω ν τα φύσει τε και φύσιν φύσει γάρ, όσα από τινος εν αυτοί? αρχής συνεχώς κινούμενα άφικνειται εις τι τέλος· άφ’ έκάστης δε ου τὰ αυτό έκάστοις ουδέ το τυχόν, αει μέντοι επί τό αυτό, αν μη τι εμποδίση. τό δὲ ου ενεκα, και ο τούτου 'ένεκα, γένοιτο αν και 20 από τύχης· οἶον λέγομεν ότι από τύχης ήλθεν ό ξένος και λυσάμενος άπήλθεν, όταν ώσπερ ένεκα τούτου έλθών πράξη, μη ένεκα δέ τούτου έλθη. καί τούτο κατά συμβεβηκός—η γάρ τύχη^ των κατά συμβεβηκός αιτίων, καθάπερ καί πρότερον εϊπομεν—ὰλλ’ όταν τουτο άεί η ως επί τό πολύ * 6
“ fin this final argument Aristotle brings together all three kinds of ‘causation Luck, Nature, Art. By Luck α desirable result which serves a pm pose is achieved incidentally and once in a way. In Nature, since desirable res tilts are produced normally or invariably, a fortiori they must be purpose-serving, though we cannot see the purposing agency. Even in Art we can imagine the purpose-serving process Carrying itself out without the previous conscious design which is certainly present.—C.]
6 fάφ’ ticiaTi;s Si κτλ. might possibly mean: ‘The final development reached from any one principle (e.g., human seed) is neither (exactly) the same for every individual (for no two men are exactly alike), nor yet it any random result (e.g. dog or horse) j there is, however, in each species, always a tendency towards an identical vesult (e.g. the perfect human type that Nature strives, but never successfully, lo produce), if nothing interferes.’—C.]
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In plants, too, though they arc less elaborately articulated, there are manifest indications of purpose. Are we to suppose, then, that as there were ‘ ox-creatures man-faced ’ so also there were ‘ vine-growths olive-bearing ’ ? Incongruous as such a tiling seems, il ought to follow if wc accept the principle in the case of animals. Moreover, it ought still to be a matter of chance what comes up when you sow this seed or that.
In general,'1 the theory does away with the whole order of Nature, and indeed with Nature’s self. For natural tilings are exactly those which do move continuously, in virtue of a principle inherent in themselves, towards a deteimined goal; and the final development which results from any one such principle is not identical for any two species, nor yet is it any random result; but in each there is always a tendency towards an identical result, if nothing interferes with the process.6 A desirable result and the means to it may also be produced by chance, as for instance we say it was ‘ by luck ’ that the stranger came and ransomed the prisoner before he left,0 where the ransoming is done as if the man had come for that purpose, though in fact he did not. In this case the desirable result is incidental; for, as we have explained, chance is an incidental cause, But when the desirable result is effected invariably or normally,
“ [W. translated λουσάμενο!, but λυσάμενοs is the better reading. The allusion cannot he to the Μισούμενο! of Menander (Ovyi·. Pap. Νη. 1013), to which Simplic. 384. 14 refers. Philoponus 824. 21 suggests the ransoming of Plato at Aegina (Diels compares Diog. L. Hi. 20 λντροΰται δη αύτόν κατά τύχην ταρών ' λννίκεριι ό Κνρηναίοί).—C.]
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b so γίγνηται, ου συμβεβηκός οόδ’ αιτο τύχης' έν δὲ τοΐς φυσικοΐς αει ούτως, αν μη τι εμποδίση. ατοττον δέ το μη οϊεσθαι ενεκά του γίνεσθαι, εάν μη ΐδωσι το κινοΰν βουλευσάμενον. καίτοι και ή τέχνη ου βουλεύεται· και γάρ ει ενην εν τω ξύλω η ναυπηγική, ομοίως αν φύσει εποιει· ωστ so ει εν τή τέχνη ενεστι το ενεκά του, και εν φύσει. μάλιστα δέ δήλον, δταν τις Ιατρεύη αντος εαυτόν τούτω γάρ εοικεν ή φύσις.
'Ότι μεν οΰν αιτία ή φύσις, και ούτως ώς ενεκά τον, φανερόν.
CHAPTER IX
argument
[Most philosophers recognize in the process of natural generation only an ‘ unconditional,’ mechanical necessity, whereby the forces inherent in matter blindly produce their effects. Aristotle elsewhere {e.g. De part, anira. 642 a 1) admits that many things are produced by the ‘ simple ' necessity of material and efficient causes alone ; but he argues that we must also recognize a ‘ hypothetical ’ necessity, seen in the processes of Nature, as in those of art, where purpose fees a goal to which the mechanical chain of causation shall lead, rather than in other directions. If a given desirable
88 Τό δ’ εξ ανάγκης πότερον εξ ύποθέσεως υπάρχει
* [Cf. Eth. Nic. iii. 3. In some arts {e.g. writing) there is no deliberation; the right spelling of a word is not debatable. In others {e.g. medicine) we deliberate about means (how to Ιν·ιιΙ), not about the end (healing).—C·]
1 (The * 1 hypothetically ’ necessary is described as ‘ the sine qua non of a desirable result ’ (06 obs ivev τb ft% Met. 1072 b 12)—necessary, if that result is to be achieved.—C.]
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it is not an incidental or chance occurrence; and in the course of Nature the result always is achieved either invariably ον normally, if nothing hinders. It is absurd to suppose that there is no purpose because in Nature we can never detect the moving power in ilie act of deliberation. Art, in fact, does not deliberate either," and if tlie shipbuilding art were incorporate in the timber, it would proceed by nature in the samewayin which it now proceeds by art. If purpose, then, is inherent in art, so is it in Nature also. The best illustration is the case of a man being his own physician, for Nature is like that—agent and patient at once.
That Nature is a cause, then, and a goal-directed cause, is above dispute.
CHAPTER IX argument (continued)
result is to be achieved, such and such matter is necessary. The existence of the, matter and its forces is a condition sine qua non of the realisation of such ends, but will not account fur the process of realisation, which is explained and directed by the end to be brought about. (Of the fuller discussion in De part, anini. i. 1).
The physicist is primarily concerned with the form, definable essence, or end ; but whore the form ‘ necessitates ’ a certain kind of matter, his definitions will include mention of the appropriate matter.—C.]
The phrase ‘ must of necessity ’ may be used of what is unconditionally necessary ον of what is ‘ necessary to this or that.’b Of which kind is the 179
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199 b 35 η καί απλώς; νυν μιν γάρ οίονται το εξ ανάγκης 200 a εἶναι iv rfj γενέσει, ώσπερ αν εἴ τις τον τοίχον εξ ανάγκης γεγενήσθαι νομίζω, οτ ι τα μεν βαρέα κάτω πέφυκε φέρεσθαι τα δὲ κοΰφα επιπολης, δίο οι λίθοι μεν κάτω καί τα θεμέλια, ή δε γη ανω ο διά κουφότητα, επιπολης δέ μάλιστα τὰ ξύλα· κουφότατα γάρ.
’Αλλ’ όμως ον κ άνευ μεν τούτων γέγονεν, ου μέντοι διὰ ταΰτα—πλην ως δι’ ύλην—ὰλλ’ ένεκα του κρύπτειν άττα και σώζειν. ομοίως δὲ και εν τοΐς άλλοι? πόσιν εν οσοις τὰ ένεκά τού εστιν, ούκ άνευ μεν των άναγκαίαν έχόντων την φύσιν, ίο ου μέντοι γε διὰ ταΰτα-—ὰλλ’ η ώς ύλην—άλλ’ ένεκά τον. οΐον διὰ τί 6 ιτριών τοιοσδί; όπως τοδί καί ένεκα του8ί· τούτο μέντοι τό οΰ ένεκα αδύνατον γενέσθαι, αν μη σίδηρους η· ανάγκη άρα σιδηροΰν εἶναι, ει πρίων ἔσται καί τό έργον αύτοΰ. έξ ύποθέσεως δη τό άναγκαΐον, ὰλλ’ ούχ ως τέλος· ίο εν γάρ τη ύλη τό αναγκαίου, τό δ’ ου ένεκα εν τφ λόγω.
Ἔστι δε τό αναγκαίου εν τε τοΐς μαθήμασι και * 1
° [7?. unbaked brick, of which house walls were commonly-made.—C.]
1 [Literally, ‘ So the “ necessity ” here is necessity in the hypothetical sense, but not in the sense in which an end (is a “ necessary ” consequence of its antecedents); for it resides in the matter, whereas the end is contained in the notion (or definition of the thing’s essential nature, e.g. “ what it is to be a saw Cf. Depart, anm. 039 b.—-C.] 180
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necessity that exists in Nature ? l''or people ignore this distinction and talk about things being ‘ necessarily generated,’ much as if they thought that a wall would come up in the necessary course of tilings because what is heavy naturally descends and what is light is naturally on the top, so that stones go down and make the foundations, while the lighter brick a rises above them, and the timber, lightest of all, roofs them above.
No doubt it is a fact that the building cannot dispense with these materials, and in that (sense they ‘ must lie there ’ ; but they do not themselves ‘ make ’ the building in the sense of constructing it, but only in that of constituting its material. What causes the building to be made is the purpose of protecting and preserving certain goods. And so in all other cases where a purpose can be traced. It cannot be accomplished without materials that have the required nature ; but it is not they that ‘ make 1 the purpose-fulfilling instrument, except materially. For what makes it, in the formative sense, is the purposeful intention of the maker. For instance : ‘ Why is a saw like this ? ’ ‘In order that it may have the essential character of a saw and serve for sawing.’ This purpose, however, could not be served if it were not made of iron. So if it is to be a saw, and to do its work, it ‘ must necessarily ’ be made of iron. The necessity, then, is conditional, or hypothetical. The purpose, mentally conceived, demands the material as necessary to its accomplishment; but the nature of the material, as already existing, does not ‘ necessarily ’ lead to the accomplishment of the purpose.'6
Note, too, that in a certain respect, there is a kind 181
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200a εν rot? κατὰ φνσιν γινομένοις τρόπον τινὰ παραπλήσιος?· έπει γαρ τό ευθύ τοδί όσην, ανάγκη τό τρίγωνον δυο όρθαΐς ϊσας ἔχειν· ὰλλ’ ούκ έπει τούτο, εκείνο· ὰλλ’ «ἴ γε τοΰτο μη όστιν, ουδό τό ευθύ έστιν. εν δε τοι? γινομένοις ένεκά του 2“ άνάπαλιν, ει τό τέλος ἔσται ή ἔστι, καί τό έμπροσθεν ἔσται η ἔστιν ει δὲ μη, ώσπερ εκεί μτ^ οντος του συμπεράσματος η αρχή ουκ εσται, και ενταύθα τό τέλος και τό οΰ ενεκα· αρχή γαρ καί αϋτη, ού τής πράξεως άλλα, του λογισμού (εκεΐ δέ του λογισμού■ πράξεις γό,ρ ούκ είσίν). ώστ
“ [Or, ‘ There is, in a way, -some resemblance between the working of (logical) necessity in mathematics and the necessity involved in things coming into existence by process of nature. Tims, if the straight line is defined as it is, it is a necessary consequence that the angles of the triangle should be equal to two right angles. On the other hand we cannot prove the truth of the definition from this property of the triangle; though we can say that, if the triangle has not this property, then nothing answering to the definition of “straight line” exists.’ (The property of the (rectilinear) triangle, demonstrated in Euclid i. Sa, follows from (1) the definition of straight line (and of other terms), (2) the “ hypothesis ” that such things as those defined exist, (8) cither assumptions. No one of these assumption!, cun be pioved from the consequence of them all. The ultimate principles are, in fact, indemonstrable. On the other hand, if the conclusion turned out to be false, we could infer that some hypothesis, such as the existence of the straight line, was false. Of Anal. post. i. 10; Heath, Thirteen Books of Euclid's Elements i. 117 ff.) ‘ Bui in the production of things for α purpose (of art or of Nature), the necessity works the other way : the assumption is that the end is to exist or docs exist, und this necessitates that the antecedents shall exist or do exist; otherwise, as in mathematics the failure of the conclusion necessitates the non-existence of the premiss ive start from (straight line), here the non-exii>tence of the end 182
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of inverted parallelism between mathematics and the things that take place under the control of nature. For a straight line being what it is, if (i) a triangle is straight-sided, then (ii) its angles arc equal to two right angles; but it does not follow that if (ii) its angles are equal to two right angles, then (i) the triangle must be straight-sided, though it does follow that if (ii) is not, i.e. its angles are not equal to two right angles, then (i) is not, i.e. the triangle cannot be straight-sided.0 But in purposeful constructions it is the other way about; for if (ii) the end is to be secured or actually has been secured, then (i) the antecedent conditions must he, or must have been, present; but just as in the case of the triangle the failure of the consequent (its angles are equal to two right angles) necessarily involves the fuilure of the antecedent (that the triangle be straight-sided), so here the failure of the material antecedent (bricks or iron) necessarily carries with it the failure of the proposed end (house ον saw). But in both cases it is the ‘ principle ' or ‘ primary factor ’ that imposes the necessity upon the accessary one ; for in the case of the triangle it is the premise that imposes a logical necessity on the conclusion (for the whole construc-
or purpose will be necessitated. For the end or purpose also is a principle or starting-point, not indeed of the process of realization, but of the process of reasoning; whereas in mathematics there is only the starting-point, or premiss., of the reasoning, no action being involved.’
Of Eth. Nic. Π12 b 11 ff. In action we reason backwards from the proposed end (‘ If I um to bring this ubout, what must I do first ? ’) along the chain of means, till we oirive at some action we can at once perform. \Ye perform it, and so start the train of means from its, άρχή (the beginning of the action and the conclusion of the reasoning) U> the rmos (the end of the action and the starting-point of the reasoning).—C.] 183
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ει ἔσται οικία, ανάγκη ταΰτα γενέσθαι η ύπαρχειν ή είναι, η ολως την ύλην την ένεκα του (οἶον πλίνθους και λίθους, ει οικία)· ου μέντοι Βία ταΰτά εστι το τέλος—άλλ’ ή ως ύλην—ούΒ* ἔσται διὰ ταΰτα· ολως μέντοι μη οντων ούκ ἔσται ούτε η οικία οΰθ’ ό πρίων, ή μεν ει μη οι λίθοι, 6 δ’ ει μη 6 σίδηρος (ουδέ γὰρ εκεί αι άρχαί, ει μη τδ τρίγωνον δυο όρθαΐς).
Φανερόν δη ότι τδ άναγκαΐον εν τοΐς φυσικοΐς τδ ως ύλη λεγόμενον καί αι κινήσεις αι ταΰτης. καί άμφω μεν τω φυσικω λεκτέαι αι αιτία ι, μάλλον δε ή τινος ένεκα· αίτιον γαρ τούτο τής ύλης, άλλ' ούχ αϋτη του τέλους, καί τδ τέλος το ου ένεκα, και ή αρχή άπδ του όρισμοΰ καί τοΰ λόγου,
° [Or, ‘ (as in the mathematical illustration, entities whose existence is assumed at the outset will not exist, if it is not true that the angles of a triangle are equal to two right angles).’ Aristotle makes confusion by at once comparing and contrasting logical and teleological necessity. His real point is that logical necessity works forward from premiss to conclusion, but in Nature there is not only mechanical necessity, working blindly forward from cause to effect, but ‘ hypothetical ’ necessity, seen in the processes of Nature or of art, where a ‘ final cause ’ fives the goal to which the mechanical chain shall lead, rather than in other directions. The assumption, by the artist or by Nature, that this end .shall be brought about, starts the whole process and accounts for its course.—C.J
b [Literalft/ ‘ what is necessary in the things of Nature it. what is so called in the sense of (the necessary) matter and its motions ’ (its inherent behaviour). These are a condition 184
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tion is logical, and there is no action at all in question), whereas in the other cases, though the put pose (which is the principle that imposes the necessity on the material) has to do with action, yel it is only a logical necessity that it can impose, for it does not actually create or constitute the material. Thus, if there is to be a house, then stones, bricks and so forth, if not already on hand, must be produced (for at any rate they must be there). Or, to put it generally, the purpose-serving materials must be there, if the purpose is to be accomplished; but since they do not themselves fulfil the purpose, except materially, it doc.s not follow that, ]f they are there, tlie purpose will be fulfilled. To sum up : the materials will not account for the existence of the house or of the saw, though, if they are simply not there—no stones for the house, no iron for the saw—there will be no house and no saw (just as in the mathematical illustration straight-sidedness docs not inhere in biortliogonality, but cannot exist without it).®
It is clear, then, that when physicists speak of necessity absolutely, they should limit the term to what is inherent in the material, and should recognize purposeful movement imposed upon the material as a distinct addition to its inherent qualities.6 And though the physicist has to deal with both material and purpose, he is more deeply concerned with the latter ; for purpose directs the moving causes that act upon the material, not the reverse. It is the goal that determines the purpose, anil the principle of causation is derived from the definition and rationale of the end, in Nature just as much .is in artificial
sine qua non, but will not of themselves produce the desirable ’ end.’—C.]
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200	b ώσπερ εν τοι? κατά τέχνην, έπεί ή οικία τοιόνδε, τάδε δα γίγνεσθαι και ύπαρχειν εξ ανάγκης, καί έπεί η ύγίεια τοδί, τάδε Set γίγνεσθαι εξ ανάγκης και ύπαρχε ιν. οντος καί ει άνθρωπος τοδί, ταδί’ ει δέ ταδι', ταδἱ. ἴσω? δέ καί εν τω λόγω έστί το β άναγκαιον. όρισαμένω1 γάρ το ἔργον του πριειν οτι διαίρεσις τοιαδί- αϋτη δ’ ονκ ἔσται, ει μη εξει όδόντα? τοιουσδί· οΰτοι δ’ ου, ει μη σίδηρους. ἔστι γάρ καί έν τω λόγω ενια μόρια ως νλη του λόγου.
1 [όρισαμένφ F. Bekker: όρισάμενοι E: ipurapivov Ι.—C.]
“ [Or, ‘ Though, perhaps, we may also say that what is
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constructions. E.g. since this is what a house is, these things must necessavily be ready or be produced; and shire this is what health is, such and such things must be provided to secure it. And in like manner, if this is what ‘man’ is, then there must antecedently be such and such tilings, and that they again may he there, such and such other things. And the same kind of‘necessity’ may be traced on the conceptual side.'1 For if we define ‘sawing ’ as such and such a method of dividing, it follows that it can only be accomplished by teeth of such and such a character, and these teeth can exist only if the saw be made of iron. For a definition, too, contains constituent terms which are, as it were, its materials.
“ necessary ” in this way is actually contained m the definition.']
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INTRODUCTION
[In the last Book ‘ Nature ’ was defined as a principle of ‘ movement ’ (including change of all kinds). The next step is to define movement, and to study certain conceptions which are held to be allied to movement: continuity, infinity, place, time, and void. Bookq III. ami IV. consist of a series of Essays on these subjects.
Chapters i.-iii. define movement or change as the passage from potential to actual existence: given something that is actually a and potentially h, change is the process which ends in the realization of its capacity of being b. Hence a change is something that is essentially incomplete so long as it lasts; the potential is all the while progressively losing its character; but when it is transformed into complete actuality (Mpjeia), the change is over. This definition is substantiated by comparison with the inadequate conceptions of Plato and the Pythagoreans; and finally it is argued that, although a change or movement is the actualization of two potentialities— that of the mover and that of the moved—it occurs in the moved. This preliminary account of movement will bo amplified in Book V.
In Chapter iv. tlio essay on Infinity opens with a survey of the part played by this conception in earlier systems, and a statement οι the problems it involves. Among these, the physicist is most concerned with the question whether there exists an infinite material body. That no such body can actually exist is proved, chiefly by means of the doctrine that sensible bodies have ‘ natural places ’ 188
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(of Dr caelo i. 7-8). Ou the oilier hand, infinity must exist in some sense; otherwise time would not bo unlimited in duration, therp would tie indivisible magnitudes (for it would not bo possible to carry the jiioci-ss of division beyond a certain point), and the scries of numbers would be limited. In spatial magnitude there id the potentiality of unlimited division that can never be realized by actual division into an unlimited number of parts. Conversely, there is the potentially unlimited series converging to a finite sum. Mathematical dumonstiations do not require ii line of infinite length, but only a finite line as long as the mathematician choose? tn suppose. There is no actual straight lino greater than the diameter of the physical world-splioi'u. Time and number, on the other hand, are infinite divergent series From the fart that magnitude is infinitely divisible it follows that number can lie increased without limit (see Gen. Introd. ])]>. Ixxxix f); but number is limited in the other direction, i.r. there is a smallest, but not a greatest number. The infinity of Time is α consequence of the infinity of motion, which Tune measures.
The result of this analysis is that ‘ infinity ’ means ‘ the open possibility of more,’ anil can therefore never be actualized.—-C.]
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CHAPTER Ι
ARGUMENT
[Nature having been defined as a principle of movement or change, we must first investigate the nature of movement. This will lead on to further studies of the associated conceptions of continuity, infinity, place, void, and time (200 b 12-25).
There are four classes of things that can change or move, and four corresponding hinds of change : (1) of substance, (2) of quality, (3) of quantity, (4) of place. (Cf. the longer discussion in De gen. et corr. A 4.) Change is the process of actually realizing what, exists potentially, in so far as it exists potentially (l) 25-201 u 29).
The qualification ‘ in so far as it exists potentially ’ is
200 b 12 Ἑ7τεἴ S’ ή φύαις μεν ἔστιν αρχή κινήσεως καί μεταβολής, ή δέ μέθοδος η μιν περί φύσεώς ἔστι, Set μη λανθάνει τί εστι κίνησις· άναγκαΐον γάρ υ αγνοούμενης αυτής άγνοεΐσθαι καί την φύσιν. Βιορισαμένοις δέ ττερϊ κινήσεως πειρατέον τον αύτον επελθεΐν τρόπον περί των εφεξής. Βοκεΐ δ’ ή κίνησις είναι των συνεχών, τό δ’ άπειρον εμ-φαίνεται πρώτον εν τω αννεχεΐ· διό καί τοι? 100
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added because movement is not the actualization of the whole character (say) of the bricks used for the process of building a house, but only of that part of their character which consists in their capacity to serve as materials for the house. The movement or process of building is not the realization of the building materials as bricks (they are bricks before the process begins), nor of their potentiality of being a house (the house is the realization of that), but of their potentiality of serving as building materials (v οΙκοδαμητΑν) (a 29-1) Ιδ.)
(Extracts from this chapter appear in Metaphysics Κ 9, where Mr. Ross’s commentary may be consulted.)—C.]
Since Nature is the principle of movement and change, and it is Nature that we are studying, we must understand what ‘ movement ’ is ; for, if we do not know this, neither do we understand what Nature is. When we have defined the meaning of movement or progress from this to that, we must attempt m the same way a discussion of the associated conceptions to which it leads. Now, movement is clearly one of the things we think of as ‘ continuous,’ and it is in connexion with continuity that we first encounter the concept of the ‘ unlimited/ And this 191
ARISTOTLE
όριζομένοις τό συνεχές συμβαίνει, προσχρήσασθαι ττολλάιας τω λέγω τω του άπειρου, ως τό εις άπειρον διαιρετόν συνεχές ον. προς δε τούτοις άνευ τόπου καί κενού καί χρόνου κίνησιν αδύνατον εΐναι. δήλον οΰν ως διά τε ταΰτα καί διά τό πάντων εΐναι κοινά καί καθόλου ταΰτα πάσι, σκεπτέον προχειρισαμενοις περί έκαστου τούτων ύστερα γάρ η περί των ιδίων θεωρία της περί των κοινών εστιν.
Καί πρώτον, καθάπερ εϊπαμεν, περί κινησεως. ἔστι δή τι τό μεν έντελεχεία μόνον, τό δε δυνάμει καί εντελεχείμ, τό μεν τάδε τι, τό δε τοσόνδε, τό δε τοιόνδε, καί επί τών άλλων των του οντος κατηγοριών ομοίως, του δέ προς τι τό μεν καθ' ύπεροχην λέγεται καί κατ’ έλλειφιν, τό δέ κατά το ποιητικόν και παθητικόν καί ολως κινητικόν τε καί κινητόν τό γάρ κινητικόν κινητικόν του κινητού, καί τό κινητόν κινητόν ύπό του κινητικού.
Oύκ ἔστι δέ τις κίνησις παρά τά πράγματα.
0 Sec Gen. Introd. ρ, lxxxii.
6 [Viz., pure Intelligences. After μόνον (l. 26) probably <τό Si δυνάμει should Be inserted (as in Met. 1065 b 5 ; so Spengel and others), so as to include in the classification potentialities never actualized, such as the infinite. The third class (δυνάμει καί έντελεχείμ) contains natural objects (matter + form).—C.J
0 [κινητικόν, as distinguished from κινοθν at 202 a 16 κινητικόν μεν yap εστι τω δύνασθαι, κινοϋν Si τψ ίνερ-γεΐν.—C.] 192
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is why in definitions of continuity this concept of the ‘ unlimited ’ frequently occurs, as when we say that the continuous is that which is susceptible of division without limit.0 Further, movement (it is said) cannot occur except in relation to place, void, and time. Evidently, then, for these reasons and because these four things—movement, place, void, and time—are universal conditions common to all natural phenomena, wc must consider each of them on the threshold of our inquiry ; for the treatment of peculiar properties must come after that of properties common to all natural things.
We must begin, then, as already said, with movement in general or progress from this to that. Now, some potentialities never exist apart, but always reveal themselves as actualized ; b others, while they are something actually, are capable of becoming something else than they are, that is to say, have potentialities not realized at the moment; and these potentialities may concern their substantive being (what they are) or their quantity or their qualities ; and so on with the other categories of existence. And under the category of ‘ relation ’ may be relations between the ‘ more ’ and the ‘ less,’ or between that which is active and that which is acted on, and generally between that which ‘ moves ’ (or changes) something as the agent and that which is moved (or changed) by it as the patient. For that which has the power of producing a change can only act in reference to a thing capable of being changed ; and that which is capable of being changed can only suffer change under the action of that which has the power to change it.c
Now, motion and change cannot exist in them-
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200	b μεταβάλλει γὰ ρ τό μεταβάλλον αει η κατ’ ουσίαν
η κατά, ποσόν η κατά ποιον ή κατά τόπον κοινόν 36 δ’ επί τούτων οὰδὲν ἔστι λαβεΐν (ως φαμεν) ο
201	β ούτε τόδε ούτε ποσόν ούτε ποιόν ούτε των άλλων
κατηγορημάτων ονθεν ώστ ουδέ κίνησις ούδέ μεταβολή ούθενός ἔσται παρά τὰ είρημένα, μη-δενός γε οντος παρά τὰ είρημεν α.
"Eκάστον δέ δίχως υπάρχει πάσιν, οἶον το τάδε 5 (τό μεν γάρ μορφή αύτοΰ, τὰ δέ στέρησις), και κατά τὰ ποιόν (τὰ μεν γάρ λευκόν τό δε μέλαν), καί κατά τό ποσόν τό μεν τέλειον τό δ’ ατελές· ομοίως δε καί κατά την φοράν τό μεν άνω τό δε κάτω η τό μεν κοΰφον τό δέ βαρύ, ώστε κινήσεως καί μεταβολής ἔστιν είδη τοσαΰτα όσα του οντος. ίο Αιηρημένου δέ καθ’ έκαστον γένος του μεν έντελεχεία του δέ δυνάμει, ή του δυνάμει οντος εντελέχεια, ή τοιοΰτον, κίνησις εστιν οἶον του μεν άλλοιωτοΰ, fj άλλοιωτόν, άλλοίωσις, του δέ ανξητοΰ καί του αντικειμένου φθιτοΰ (ούδέν γάρ όνομα κοινόν επ' άμφοΐν) αυζησις καί φθίσις, τοΰ is δέ γενητοΰ καί φθαρτοΰ γένεσις καί φθορά, τοΰ δε φορητού φορά, ότι δε τοΰτό εστιν η κίνησις,
“ [Aristotle seems to be attacking Plato for discussing Change or Motion as one of the r widest kinds ’ (Soph. 254 β ff.). There is no such thing as Change in itself, apart from something that changes.—C.]
b [τούτων, literally, ‘these classes of entity’—substance, quality, etc.—which are ultimate irreducible heads under one (and only one) of which anything that exists can be classified. Of. Met. 1065 b 7.—C.]
' [Literally, ‘ each (of these categories) belongs to all (its subjects) in two ways.’—C.] s See Book V. ch. i.
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selves aparL from what moves and changes.0 For, wherever anything changes, it, always changes either from one thing to another, or from one magnitude to another, or from one quality to another, or from one place to another ; but there is nothing that embraces all these kinds of change 6 in common, and is itself neither substantive nor quantitive nor qualitive nor pertaining to any of the other categories, but existing in detachment; so neither can movement or change exist independently of these, for there is nothing independent of them.
Again, in each of these four cases, there are two poles between which the change moves ;c in substantive existence, for example, form and shortage from form ; in quality, white and black , in quantity, the perfectly normal and an achievement short of perfection'1 ; and so, too, in the case of vection, up and down, or the action of levity and gravity. So there are as many kinds of change as there are categories of existence.
Reverting, therefore, to the universal distinction already established between ‘ being-at-the-goal ’ in actuality and beinginpotentiality' such-as-is-capable-of-attaining-ilie-goal,' we can now define motion or change as the progress of the realizing of a potentia-ality, qua potentiality, e.g. the actual progress of qualitive modification in any modifiable thing qua modifiable ; the actual growing or shrinking (for we have no single word to include them both) of anything capable of expanding or contracting; the process of coming into existence or passing out of it of that which is capable of so coming and passing ; the actual moving of the physical body capable of changing its place. That this is what we really mean 195
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201»εντεύθεν δήλον όταν γὰρ τὰ οικοδομητόν, ή τοιοΰτον αυτό λεγομεν εἶναι, εντελεχεία fj, οίκο-
και άδρυνσις και γηρανσιζ.
20 Ἑττει S’ ἔνια ταΰτά καί δυνάμει και εντελεχεία εστίν—οΰχ ὰμ·α δέ, ή οΰ κατὰ τό αυτό, ὰλλ’ οἶον θερμόν μεν δυνάμει ψυχρόν δὲ έντελεχεία—πολλὰ ήδη ποιήσει και ττείαεται υπ ὰλλήλων ὰπαν γὰρ ἔσται ὰμα ποιητικόν και παθητικόν. Άστε και τό κινσΰν φυσικώς κινητόν· παν γάρ τό τοιοΰτον
23 κινεί κινούμε νο ν και αυτό, δοκεΐ μεν οΰν τισιν άπαν κινεΐσθαι τό κινούν ου μην άλλα περί τούτου μεν εζ άλλων ἔσται δήλον όπως εχει—ἔστι γάρ τι κινούν και ακίνητον—ή δέ του δυνάμει
° [i.e., things in the sublunary world. (The Heavens, whose lowest sphere is conterminous with the uppermost stratum (fire) of the sublunary world, act upon this world, but are in no way affected in return. De gen. et oorr. A 6.) The clause Hirai· yin , . . τταθητικύν seems to mean that every such tiling has both potentialities at once.—C.]
6 The important and easily overlooked point here is that Aristotle had no conception of inertia, the ratal defect which runs through his physics. Having no conception of inertia, lie could not conceive why a projectile goes forward after it leaves the hand that is hurling or thrusting it forward. He gives obviously inadequate alternatives as explanations of this, which he is never quite willing to father, but which he allows to pass with some uneasinebb (see Book V. ch. vi). But in other rebpects lie accepts the principles which the differences of idiom easily allow us to think we understand when we do not really do so. If one brick by being thrown upon another sets α whole row of bricks on the fall one after another, Aristotle takes this to show not only that every fresh motion must have been started by a moving body already moving, but also that every moving
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by motion or change may be shown thus : building material is actualizing the potentialities in virtue of which we call it ‘ building material ’ when it is in the act of being built into a structure, and this act is the process or ‘ movement ’ of ‘ building ’ ; and so too with other processes—learning, healing, rolling, jumping, maturing, aging.
And since in certain oases the same thing may have both an actuality and a potentiality (not indeed at the same time or not m the same respect, but, potentially hot, for instance, and actually cold), it follows that many things act on, and are acted on by, each other; for anything will be at once capable of acting and of being acted upon.® Anri so it happens that every physical body which causes motion must be capable of being moved ; for whenever it causes motion it is itself under the action of some other body which is keeping it in motion.6 But the inference that has sometimes been drawn, that there is no cause of a thing being in motion, which cause is not itself in motion, is false. The truth in this matter will be explained later on ; c suffice it now to say that there is a cause of things being in motion, which cause is itself immovable ; but motion is the
body during the whole time that it is in motion must be being kept in motion by some other body, which other body is itself not only in motion but kept in motion by some other body for the whole time during which it is in motion. Few of us are conscious of the wide place that the law of inertia —that a body in motion will go on of itself at the same speed and in the btime direction until something else affects it— takes in our actual thinking. We all assume its constant action subconsciously without ever thinking of it at all. But Aristotle, who had no conception of it, was always eo]	'	1 "houtit.
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201 a οντος, όταν εντελεχείψ ον ενεργή ούχ ή αυτό ὰλλ’ ή κινητόν, κίνησις εστιν.	^
eo ' Λέγω δε τό ή ὥδἱ. ἔστι γὰρ ό χαλκό? δυνάμει άνδριάς, ὰλλ’ όμως ούχ ή^τοΰ χαλκού εντελέχεια, ή χαλ/cos, κίνησις ἔστιν οΰ γὰρ το αυτό το χαλκω €ἶναι και δυνάμει τινι κινητω, έπεί el ταύτόν ήν απλώς καί κατά, τον λόγον, ήν αν ή τον χαλκού, ή χαλκός, εντελέχεια κίνησις· ούκ ἔστι δε ταύτόν, μ ώς εΐρηται. (δήλον δ’ έπι. των ενάντιων· το μεν 201 b γάρ δΰνασθαι ύγιαίνειν καί δΰνασθαι κάμνειν 'έτερον—καί γάρ αν τὰ κάμνειν καί τό ύγιαίνειν ταύτόν ήν—τό δέ ύττοκείμενον καί τό νγιαΐνον και τὰ νοσοΰν, effi ύγρότης εϊθ’ αΐμα, ταύτόν καί εν.) έπεί 8’ ού ταύτόν (ώσπερ ούδε χρώμα ταύτόν καί β ορατόν), ή του δυνατού, ή δυνατόν, εντελέχεια φανερόν ότι κίνησις ἔστιν.
"Οτι μεν ούν έστιν αυτή, καί ότι συμβαίνει τότε κινεΐσθαι όταν ή εντελέχεια ή αύτη,1 καί ούτε πρότερον ούτε ύστερον, δηλον. ενδέχεται γάρ έκαστον ότέ μεν ένεργεΐν ότε δέ μη, οἶον τὰ
1 [αύηί conj Christ at Met. 1065 b 35 : αυτή codd. (in both places).—C.]
“ [Sc. ύντΛύχαα, which Bonitz inserted after (Wos. But see Met. 1065 b 31, where this clause follows a sentence from which the word can be supplied.—C.]
b [W. here translated the Berlin text; but for ή aM ή Αλλο most editors read (with one ms. here and with E and others at Met. 1065 b 22) ούχ % αιSri άλΧ ή κινητόν. This, as Boss remarks on Met., loc. dt., is shown to be the true reading by the explanation of } which follows (in both places). Ross renders: ‘ The complete reality of that which exists potentially, when it is completely real and actual, not qua itself, but qua movable, is movement.’—C.l
° [The parallel passage (with slight verbal variations) in 198
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functioning 0 of a movable thing, till the time that it is bringing its potentiality into act, not qua itself, but
qua movable.6
To illustrate what I mean by ‘ qua ' this or that. The bronze is potentially the statue, but neither to be the statue nor to move or change in any respect is the self-realizing of the bronze qua bronze ; for it is not the same thing to be bronze and to be potentially movable or changeable. Were it the same thing, absolutely and by definition, then indeed moving would be its self-realization; but it is not the same. (It is clear in the case of opposites : the potentiality of health and the potentiality of disease are different things—otherwise being diseased and being healthy would be identical—but whatever it is, humour or blood, that is subject to the healthy or unhealthy condition is one and the same thing in both cases.) And since it is not the same (any more than colour and visibility, for instance, are the same), it is clear that motion must be the realization of the specific potentiality in question and of the subject only qua seat of this specific potentiality.
Clearly, then, this is the nature of movement, and a thing is moving just as long as it is actually functioning in this particular way, and neither before nor after. For anything capable of this special kind of functioning may be exercising it at one time, but not '* at another ; for instance,0 the building materials are
Met. 1066 a 1 is translated more literally by Mr. Ross :
‘ e.g., the “ buildable,” qua “ buildable ” ; and the actuality of the “ buildable ” qua “ buildable ” is building. For the actuality is either this—building—or the house. But when the house exists, it is no longer “ buildable ” ; the “ buildable ” is what is being built. The actuality then must be the building, and the building is a movement.’—C.]
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201 b οίκοδομητόν, και ή του οικοδομή του ενέργεια, ίο ή οικοδομή τον, οικοδόμησίς ἔστιν (ή γὰρ οικοδόμησή ή ενέργεια του οίκοδομητοΰ η ή οικία· ὰλλ’ δταν οικία ή, ούκέτ οικοδομή τον ἔστιν, οικο-Ζομεϊται δέ το οίκοδομητόν ανάγκη άρα την οικοδόμησιν την ενέργειαν εἶναι), ή δ’ οικοδόμησίς κίνησις τις ἔστιν, ὰλλὰ μην ό αυτός εφαρμόσει is λόγο? και €7τΙ των άλλων κινήσεων.
CHAPTER II
ARGUMENT
[The definition of motion is compared with the conceptions of the Pythagoreans and Plato, which were inadequate but prompted by a dim perception of the truth that movement is something incomplete (201 b 15-202 a 3).
In the sublunary world the action of the moving body is accompanied by action upon it, so that the mover is also
"Οτι δε καλώς εϊρηται, δήλον και εζ ών οι άλλοι περί αυτής λέγουσι, και εκ του μη ρόδιον είναι διορίσαι άλλως αυτήν, ούτε γάρ την κίνησιν και την μεταβολήν εν άλλω γένει θείναι δόναιτ’ αν τις.
20 δήλον δε σκοττοΰσιν ως τιθέασιν αύτήν ἔνιοι.
α [ο0τε has no grammatical correlate.—C.]
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functioning as materials for building only so long as they are in process of being built with ; for as soon as the edifice itself is actually raised, the functioning of what were materials for a house is merged in the functioning of the house itself; but as long as they are being built with, they are functioning as materials for a house. The act of building, then, is the energizing or bringing into actuality of the potentiality of the materials qua materials ; and the passage of the materials of a house into the texture of the house itself, so long as it is in progress, is their ‘ movement ’ qua materials of building. And this is the theory of all the other ' movements ’ equally.
CHAPTER II argument (continued)
moved. This justifies our defining motion as the actualization of what is capable of being moved (not, as one might expect, of causing motion) (a 3-9).
The moving cause carries with it some element of form, which will serve as a principle of movement (a 0-12). (Extracts from this chapter, Met. 1066 a 7-27·)—C'·]
That we have found the true definition becomes clear when we note what others have said about it and the difficulties presented by all their definitions. For, in the first place,0 it is not possible to place movement and change under any other heading, nor have any previous definitions justified themselves. This comes out clearly enough when we consider 201
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201 b ετερότητα και ανισότητα και το μη ον φάσκοντες εἶναι την κίνησιν ὥν οΰδέν άναγκαΐον κινεϊσθαι— ουτ αν έτερα η, οΰτ αν άνισα, οΰτ αν ούκ οντα —άλλ’ ούδ’ η μεταβολή οΰτ' els ταΰτα οΰτ’ εκ τούτων μάλλον ἔστιν η των αντικείμενων, αίτιον 25 δέ του els ταΰτα τιθέναι ότι αόριστόν τι δοκεΐ είναι ή κίνησή, της δέ ίτερας σνατοιχίαζ αι άρχα'ι δια τό στερητικοί εἶναι αόριστοι· ούτε γάρ τάδε ούτε τοιόνδε ούδεμία αυτών εατιν, [ότι]* 1 ουδέ των άλλων κατηγοριών.
Του δε δοκεΐ ν αόριστον είναι την κίνησιν αίτιον ότι ούτε els δύναμιν τών οντων ούτε els ενέργειαν 80 ἔστι θ είναι αυτήν απλώς" ούτε γάρ τό δυνατόν ποσόν εΐναι κινείται έζ ανάγκης, ούτε τό ενεργεία ποσό ν, η τε κίνησή ενέργεια μεν τι? εΐναι δοκεΐ, ατελής δέ- αίτιον δ’ ότι ατελές τό δυνατόν οΰ 1 [Sri del. Bonit?,.—C.]
“ [The Pythagoreans, who in their list of ten contrary principles in parallel columns (συστοιχίαι, Met. 986 α 22 ft’.), headed by ‘ Limit' and ‘ Unlimited,’ included κι,νούμενον under the Unlimited ; and Plato, whose pupil Hermodorus (ap. Simplic, 247. 33) says that all things related to one another as ‘ great1 to ‘ small ’ admit degrees of ‘ more ’ or
1 less,’ so that they can go on to infinity in either direction— towards the still more, or the still less. But things described as the equal or as that which is at rest or in tune do not admit degrees of more or le&s. There is always, something more unequal than what is unequal, moving more than what is moving, more out of tune than what is out of tune. So what is of this nature is unstable, formless, unlimited, and may be called ‘ not-beintj.’ Cf note on 187 a ΙΤ.—C.] b [Literally, ‘ the principles in the second column are regarded as indefinite because of their negative character.’ ‘Not only is συστοιχία used of the Pythagorean list of opposites, but Aristotle himself recognizes α positive συστοιχία or column including such terms as being, unity, substance, 202
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how movement has been defined by some “ as ‘ otherwisencss ' or * unequalness ’ or non-existence. For none of these—being ‘ other ’ or ‘ unequal ’ or ‘ non-existent,’ to wit—necessarily carries movement with it; nor is change either into or out of these any more than into or out of their opposites. The reason why motion was brought under these negative definitions was because it seemed to share the indefinite and elusive character of the negative limb of every antithesis.11 For neither motion nor any of these negations seems to be a ‘ thing ’ or a ‘ quality ’ or to come under any other category.
Now the indefinite character attributed to motion is due to our inability to place it frankly either amongst the potentialities or amongst the realized functions of any kind of ‘ thing ’ as such ; for there is no necessity in anything’s changing its magnitude (for instance) either because it is potentially or because it is actually of this or that specified magnitude. c And the fact turns out to be that movement is a realization, but an uncompleted one ; because a
and a negative συστοιχία including not-being, plurality, not-substance, . . In each case the negative is known, not per se but as the negation of the positive term ’ (Ross on Met. 1072 a 31).—C.]
“ [Literally, ‘ And movement appears to be an actuality, but incomplete ; the reason is that the potential, of which it is the actuality, is incomplete.’ Cf Met. 1048 b 29, ‘ Every movement it. incomplete, for it is not true that at the same time we are taking a walk and have taken a walk, are being moved and have been moved; whereas it is true that the same thing at the same time has seen and is seeing, or has thought and is thinking. The latter sort of process is an actuality (tvi/iyoia), the former a movement (κίνησα).’ Thus a movement is a process which is never complete till it is over; while un activity, e.g. seeing, is complete at every moment of its. duration.—C.]
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201	b εστιν ενέργεια. καί διὰ τούτο δή χαλεπόν αύτήν
λαβεΐν τί εστιν ή γαρ els στέρησήν άναγκαΐον 85 θεΐναι ή εις δύναμιν ή εις ενέργειαν απλήν, τούτων
202	α δ’ οόδὲν φαίνεται ενδεχόμενον. λείπεται τοίνυν 6
είρημένος τρόπος, ενέργειαν μέν τινα εΐναι, τοιαν-την δ' ενέργειαν οΐαν ε’ίπαμεν—χαλεπήν μεν ίδεΐν, ένδεχομένην δ’ είναι.
Κινείται δε καί το ιανοΰν ώσπερ εἴρηται, παν τό δυνάμει ον κινητόν και ου ή ακινησία ηρεμία εστίν (ω γαρ ή κίνησις υπάρχει, τοντω ή ακινησία ηρεμία)· τό γό,ρ προς τοΰτο ένεργεΐν, ή τοιοΰτον, αυτό τό κινεΐν ἔστι· τοΰτο δέ ποιεί θίξει, ώστε άμα και πάσχει, διό ή κίνησις εντελέχεια του
° [Ο;·: ‘ Now that which causes motion in the way above mentioned (ώσττερ είρηται alludet. to φυσικωs in the passage referred to, 201 a 23 Άστε καί τό uuoPv φυσικω! κινητόν), —namely anything that is a potential movable or whose motionlessness can be described as “ rest ” (for “ rest ” means the absence of motion in a thing to which motion properly beiongs)—is aiso itself m motion ; for the act of causing motion is precisely acting upon that which is thus movable, as such; and this, effect is produced by contact, so that the mover is acted upon at the same time that it acts. Accordingly, motion is the actualization of the movable, qua movable, but this occurs by contact with the tiling capable of moving it, so that this latter thing is simultaneously affected (by some further thing· moving it). But the tiling which is actually causing motion (unlike the moved, which is potential and incomplete while the motion rs bring with it some element of (actual)
* [Contact and action-passion between bodies are exhaustively discussed in De gen. et corr. A 6. The Heavens ‘ touch ’ the sublunary world and communicate motion to it,
lasts) will alwa} form. . . —C.)
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potentiality, as long as it is such, is by its nature uncompleted, and therefore its actual functioning —which motion is—must stop short of the completion : on the attainment of the end, the motion towards it no longer exists, but is merged m the reality. Hence the difficulty of seizing its natuie. For what can it be, one may ask, save a shortage, or a potentiality, or a full attainment ? But none of these seems possible. It remains then, as has been said, to define it as a kind of realization or attainment, but the kind we have described, difficult to pin down, it is true, but not impossible to be.
Now0 everything that is capable of molion and which is at rest when nob moving, is itself in motion whenever it produces motion in anything else. For what we mean by ‘ station ’ or ' being at rest ’ is the absence of motion in that to which motion is possible, and its actualizing of this specific potentiality is just that we mean by the very act of moving. But this is effected by the body which has the potentiality of being in motion receiving the impact of a body which is in actual motion, so that the body that becomes active, by entering into motion, at the same time becomes passive to the impact that keeps it in motion ; but this is incidental, for primarily the movement is the realization of the thing’s capacity for being in motion.6
but are not affected by it; whereas bodies in the sublunary world have reciprocal contact, which involves that they alter and are altered by one another. The Heavens are κινούντο., but not δυνάμει κινητά, καί ώκ ή ακινησία ηρεμία έατίν. Hence this qualification is added here. This paragraph leads up to the problem discussed in the next chapter: Where does the actualization reside—in the mover or in the moved ?—C.]
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202 a κινητού, ή κινητόν συμβαίνει δέ τοΰτο θίξει του κινητικού, ώσθ' άμα καί -πάσχει. w EtSos 84 del οϊσ«ταί τι τό κινοΰυ—ήτοι τοδὲ -η τοιόνδε ή τοσόνδε—θ ἔσται άρχη καί αίτιον της κινησεως, όταν κινη- οἶον ό εντελεχεία άνθρωπος ποιεί εκ τοΰ δυνάμει οντος ανθρώπου άνθρωπον.
CHAPTER III
ARGUMENT
ΙJt follows from the definition of motion that the movement, which is the actualization of both potentialities—that of the mover and that of the moved—occurs in the moved. It is one actualization, with two conceptually distinct aspects (202 α 13-21 =Mct. 1066 a 26-34).
Against this there is a specious objection: that there must be two distinct actualizations, active and passive, and if the active is in the agent, the mover will itself be moved; if both are in the patient, we shall have two different changes in the same thing producing a single result (a 21-36). Whereas if there is only one actualization, how can two conceptually different things have the same actualization ? And will not to learn and to teach be the same thing ? (a 36-b 5)
Και τό άπορονμενον δε φανερόν, οτ ι ἔστιν ή κίνησις εν τω κινητω· εντελεχεία γάρ εστι τούτου, u καί υπό του κινητικού, καί ή τοΰ κινητικού δε 20 6
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But since, as we have said, the motion of one body is initiated and sustained by the impact and pressure of another body, and is therefore incidentally passive to that body, it is natural that the moving cause of the motion should carry ovei; to the thing moved certain characteristics of its own that fall under such categories as substance or quality or quantity, which become principles and determinants of the characlei· of the change (within the potentialities of the subject) which it produces by its causal action. Thus the man in actuality-produces the actual man out of something which has the potentiality of becoming man.
CHAPTER III
argument (continued)
These objections are shown not to be substantial (b 6-22).
The formula· by which we have defined movement can easily be applied to each special sort of movement. The treatment of movement is concluded with a final definition
The question where the actual movement is realized is answered easily, for it obviously consists in that which was in potentiality capable of motion being now in the realized ‘ act of motion ’; and this realized ‘ act of motion ’ is caused by what was in potentiality ‘ capable of causing ’ it now realizing that potentiality by actually moving it. So that the one ‘ act of moving ’ in the movable is the realization, 207
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202 a ενεργεί α ου κ άλλη εστίν. Set μεν γάρ είναι εντελεχείων άμφοΐν κινητικόν μεν γάρ εστι τω δΰνασθαι, kivqvv δέ τω ενεργεΐν, ὰλλ’ ἔστιν ενεργητικόν τοΰ κινητού, ώστε ομοίως μία ή άμφοΐν ενεργεια ώσπερ το αυτό διάστημα εν προς 8νο και δνο 20 προς εν, και τό άναντες και τό κάταντες· ταΰτα γάρ εν μεν ἔστιν, ό μέντοι λόγος ούχ εΐς. ομοίως δε καί επι τοΰ κινοϋντος και κινουμενον.
‘Έχει δ’ απορίαν λογικήν άναγκαΐον γάρ ἴσω? είναι τινα ενεργεί αν άλλην τοΰ ποιητικού και τοΰ παθητικοΰ· τό μεν δη ποίησις, τό δε πάθησις, εργον δέ «αι τέλος τοΰ μεν ποίημα, τοΰ δέ πάθος. 25 επεί οΰν άμφιο κινήσεις, ει μεν ετεραι, εν τινι; ή γάρ άμφω εν τω πάσχοντι και κινουμενω, ή ή μεν ποίησις εν τω ποιοΰντι ή δέ πάθησις εν τω πάσχοντι (ει δέ Set και ταυτην ποίηαιν καλειν, ομώνυμος αν εΐη). άλλα μήν ει τούτο, ή κίνησις
° [Literally, ‘ for it must be the realization of both.’—C.]
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not only of its own capacity of being moved, but of the capacity of the potential mover Lo be actually-moving it. For potential mover and potential moved must each have its proper realization or ‘ being in act,’ a for to be a potential mover is to be capable of moving something, but to be an actual mover is to be in the ‘ act of moving ’ the something. Now this act is accomplished in the movement of the thing moved, so that the actualizing of the two potentialities coincides (objectively and materially) in the one movement; just as the ratio 1 -2 is the same as the ratio 2:1, and the slope of a line is the same whether you regard it as sloping up or down ; for in these cases we are dealing with one and the same thing which may be regarded or defined from two different approaches. So too with the mover and the moved.6
A specious difficulty may, however, bn urged. It seems hard to deny that the energizing of a potential activity must be different from that of a potential passivity ; so the one will be a doing and the other a suffering (‘ passion ’), and the actuality and goal of the one is a deed and of the other an experience. Since, then, both are movements, («) if they are two movements and not one, where are they f Obviously one of them is in the moved. Either then (1) they are both in the moved, or ‘ patient,’ or (2) the one that is a doing is in the agent and the one that is a suffering in the patient (and it will not do t.o say that this too is a doing, for that would be using words equivocally). In this case (2) the ' movement ’ (which we must regard as a ‘ suffering,’ wherever it is seated, or it would not be a movement 6 See Cen. Tntrod. p. xxviii, υπ magnet and needle.
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202α εν τω κινοΰντι ἔσται· ό γὰρ αΰτδο λόγο? επι eo κινούντο? και κινούμενου, ώστ η παν το κινούν κινήσεται, η έχον κίνησιν ου κινηαεται. el δ’ άμφω εν τω κινούμενοι και πάσχοντι—και ή ποίησις καί ή πάθηαις—και η δἶδαξω και ή μάθη-σις δυο οΰσαι εν τω μανθάνοντι, πρώτον μεν ή ενέργεια η έ κάστον ον κ εν εκάστιρ υπάρξει, εἶτα 35 άτοπον τδ δυο κινήσεις άμα κινεΐσθαι· rives γὰρ ἔσονται αλλοιώσεις δύο του ένδο και εις εν είδος; άλλ’ αδύνατον, ὰλλὰ μία ἔσται ή ενερ-202b γεια, άλλ’ άλογον δυο ετέρων τω ε'ίδει την αυτήν και μίαν εἶναι ενέργειαν και ἔσται, εϊπερ η δίδαξις και η μάθησις ταύτδ και ή ποίησις και η πάθησις, και τδ διδάσκειν τω μανθάνειν ταύτδ και τδ ποιεΐν τω πάσχειν, ώστε τον διδάσκοντα 6 άνάγκη ἔσται πάντα μανθάνειν και τδν ποιοΰντα πάσχειν.
"Η ούτε τδ την άλλου ενέργειαν εν ετέριρ είναι * 6
“ See Book VIII. eh. ν.
6 [Literally, ‘ how can there be two particular qualitative changes of one thing terminating in a single form ? ’ referring to the illustration μάθησις. Gf De anim. 417 a 31 ό διά μαθήσαος άλλοιωθείς, though (as Philoponus there remarks) μάθηοκ might better be regarded as a yiveets than as an άλλοίωεσ.—C.]
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at all) in which the agent realizes its potentiality-must reside in the mover. Thus every mover must, as such, be in motion a—unless we are to say that a thing may have motion and yet be motionless ; which is not tile case. If, on the other hand, (1) the two movements—that which actualizes the potentiality of the agent and that which actualizes the potentiality of the patient—’both take place in the moved or patient; if, for instance, the process which realizes the power of teaching and that which realizes the power of learning, being two distinct processes, both take place in the learner, then, in the first place, this would be Ίο say that the two ‘ potentials ’ are not realizing their several potentialities each in itself; and, in the next place, it would involve the paradox of the same tiling experiencing two movements or progressions at the same time—which is only possible if the progressions differ generically, e g. one being from place to place and the other from quality to quality.6 That is impossible: the actualization must be one. But (b) if it is one, then it may be urged that it is monstrous to assert that two capacities that are conceptually different can find one and the same realization ; and if the actualizing of teaching and the actualizing of learning, or that of doing and that of suffering, coincide, then to be teaching and to be learning will be the same thing·, and to be acting will be the same as being subject to another’s action. At that rate every one who was teaching would have to be learning all the tilings he taught, and every one who was doing anything would be having the same thing done to him all the while.
But this is only a quibble. For there is nothing 211
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202 b ατοττον (ἔστι yap η δίδαξω ενέργεια τον διδασκαλικού, έν τινι μέντοι, καί ούκ άποτετμημένη, ὰλλὰ τονδε έν τάδε)· οΰ'τ£ μίαν δυοΐν τήν αυτήν εἶναι κώλυει, μή ώί τό εἶναι τό αΰτο αλλ’ ω? ίο υπάρχει τό δυνά/xei ον η ροζ το ενεργούν. ον τ ανάγκη τον διδάσκοντα μανθάνειν, ούδ' ει το ποιειν και πάσχειν τὰ αυτό ἔστι, μη μέντοι ώζ τον λόγον εΐναι ένα τον τό τί ην εΐναι λόγον τα (ώζ λώπιον και ἱμάτιον) ὰλλ’ ώζ ή όδδο ή Θήβηθεν Άθήναζε καί η Άθηνηθεν εΐζ Θήβας, ώσπερ 15 εΐρηται και πρότερον· ον γάρ ταύτά πάντα υπάρχει τοΐζ όπωσοΰν τοι? αυτοί?, ὰλλὰ μόνον οΐζ τό εΐναι τό αυτό, ού μην ὰλλ’ ούδ’ ει ή δίδαξις τη μαθησει τό αντό, και τό μανθάνειν τω διδασκέω· ώσπερ ούδ’ ει ή διάστασις μία των διεστηκότων, και τό διίστασθαι ένθένθε έκεΐσε κάκεΐθεν δεύρο 2ο εν καί τό αυτό, όλωζ δ’ είπεΐν ούδ’ η διδάξω τη μαθησει ούδ’ η ποίησίζ τη παθήσει τό αύτό κυρίως, ὰλλ* ὥ υπάρχει ταΰτα—ή κίνησις· τὰ γάρ
212
[At 202 α 18.—C.]
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paradoxical in the actualizing of tlie potentiality of one thing having· its effective seat in another (for the potentiality of an agent—the ‘ teacher ’ for instance —is actualized not in vacuo or in isolation, but in the ‘ taught ’ : it is the actualizing of this in that) ; nor is there anything to prevent the same one thing being the actualizing of two potentialities—not in the sense of unqualified identity, but in the sense of being in the one relation of actuality to potentiality with regard to the two potentialities So it does not follow that the teacher must be learning, even though we admit that action and passion coincide, not in the sense of being the same in the definitions that determine them (like 1 garments ’ and 1 clothes ’), but in the sense m which (to vary the illustrations already given ") the road from Thebes lo Athens is the same as the road from Athens to Thebes ; for things need not be identical in all respects because they are the same in some, but only if they are identical in what they actually are—in a word if they are not two ‘ things ’ at all, but only two names or definitions of the same thing. Nor yet, even if the actualizing of teaching is identical with the actualizing of learning, does it follow that to be learning is the same thing as to be teaching-; any more than, if the interval between two distant points A and Β is one interval, it follows that being distant from Β when you are at A is the same as being distant from A when you are at B. To put it generally ; there is, in the strict sense, no absolute identity even between the actualization of teaching and that of learning, or between action and passion ; but only the thing ■which has these two aspects—the motion—is one and the same thing ; for there is a conceptual 218
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202]) τοΰδε εν τώόε καί to του δε υπ υ rovbe ενέργειαν εΐναι έτερον τω λόγω.
Τί μεν οΰν ἔστι κίνησις εϊρηται και καθόλου και κατο, μέρος—ου γὰρ άδηλον ως όρισθήσεται 25 των ειδών έκαστον αυτής- άλλοίωσις μέν γαρ ή του άλλοιωτοΰ, ή ὰλλοιωτόν, εντελέχεια—ἔτι δέ γνωριμώτερον, ή του δυνάμει ποιητικού καί παθητικόν, ή τοιοΰτον, απλώς τε καί πάλιν καθ' έκαστον, ή1 οίκοδόμησις ή ίάτρενσις. τον αυτόν δέ λεχθήσεται τρόπον καί περί τών άλλων κινήσεων έκάστης.
CHAPTER IV
ARGUMENT
[Tke study of Infinity, as involved in space, motion, and time, belongs to Physics (202 b 30-36).
Earlier philosophers all discuss the Unlimited. (1) The Pythagoreans and Plato treat ‘ the Infinite itself’ as having an independent substantive existence (b 36-203 α 16). (2) The physicists believe in an infinite element (the Ionian monists), or an infinite mass of particles. These, according to Anaxagoras,originally formed an infinite mixture before differentiation began. Democritus’ atoms are eternally distinct, but the ‘ body ’ of which they are all composed is a sort of material
so Ἑ7Γ£ι δ’ ἔστιν ή π ερι φύσεως επιστήμη περί μεγέθη καί κίνησιν καί χρόνον, ὥν έκαστον άναγκαΐον ή άπειρον ή πεπερασμένον είναι—ει
1 [For ή E has in (according to Bekker).—C.]
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distinction between the aspects—-between ‘ being the actualizing of this in that ’ and 1 being the actualizing of that by this/
We have now explained the nature both of movement in general and of the special kinds of movement (for it is easy to see how each special kind is to be defined ; qualitative alteration, for example, as the actualization of what has the potentiality of this kind of alteration, in so far as it has that potentiality); or to put it still more clearly : motion is the actualization of the potentially active and of the potentially passive, as such—as a general formula and again us applied to any particular case, the process of building or of healing. Each of tlie other kinds of motion will be described in similar terms.
CHAPTER IV
argument (continued)
principle, indeterminate when considered in abstraction from atomic forms (a 16-b 2).
All agree that the Infinite is a ‘ beginning ’ or principle, which the earliest physicists regarded as a divine, self-moving, element (b 3-15).
Five considerations which lead to a belief in something that is infinite (b 15-30).
The problems that arise about its nature (b 30-204 a 2). The senses in which ‘ infinite ' is used (a 2-7 =Met. 1066 a 35-b 1).—C'.]
The study of Nature is concerned with extension, motion, and time ; and since each one of these three must be either limited or unlimited (which is not to 315
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καί μη παν έστιν άπειρον η πεπερασμενον, οἶον πάθος ή στιγμή· των γάρ τοιούτων ίσως ουδεν άναγκαΐον εν θατερω τούτων εἶναι—προσήκον αν είη τον περί φύσεως ττραγματευόμενον θεωρήσαι •περί απείρου, ει ἔστιν ή μή, καί ει εστι, τί εστιν.
Σημεΐον δ' ότι της επιστήμης οικεία ή περί αυτό θεωρία· πάντες γάρ οι δοκοΰντες άξιολόγως ήφθαι τής τοιαύτης φιλοσοφίας πεποίηνται λόγον περί του απείρου, και παντες ως αρχήν τινα τιθέασι των οντων,—
Οἱ μεν, ώσπερ οί Πυθαγόρειοι καί Πλάτων, καθ’ αυτό, ούχ ως συμβεβηκός τινι έτεριρ ὰλλ’ ουσίαν αύτό ον τό άπειρον, πλήν οι μεν Πυθαγόρειοι εν τοΐς αίσθητοΐς (ου γάρ χωριστόν ποιοΰσι τον αριθμόν), καί είναι τό ἔξω του ουρανού τό άπειρον· Πλάτων δέ ἔξω μεν ονδεν εἶναι σώμα, ονδε τάς ιδέας, διά τό μηδέ που εἶναι αΰτάς, τό μέντοι άπειρον καί ι εν τοΐς αίσθητοΐς καί εν εκείναις είναι, καί οί μεν τό άπειρον είναι τό άρτιον· τοΰτο γάρ εν-απολαμβανόμενον καί υπό του περιττού περαινό-μενον παρεχειν τοΐς οδοί την απειρίαν· σημεΐον δ’ είναι τούτου τό συμβαΐνον επί των αριθμών περιτιθεμενων γάρ των γνωμόνων περί τό εν καί
° [Or, ‘ contained in sensible things ’ as a constituent of them; for ‘the elements of Number (Even = Unlimited, Odd = Limit or Limited) are the elements of all things,’ Met. 986 a 1 and 17.—C.]
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say that everything must be limited or unlimited, for it docs not preclude us from denying the necessity of sucli things as a ‘ point ’ or an * experience ’ being either one or the other), it follows that the student of Nature must consider the question of the unlimited, with a view to determining whether it exists at all, anti, if so, what is its nature.
That this inquiry is really germane to our subject is indicated by the fact that all philosophers of repute who have dealt with Physics have discussed the ‘ unlimited,’ and all have regarded it as in some sense a ‘ principle ’ of actually existing tilings.
Some, such as the Pythagoreans and Plato, have regarded the unlimited or undetermined as existing in itself, and not as being a condition incident to something else, but having its own independent substantive existence. But the Pythagoreans regard it as something cognizable by the senses a (since they do not regard ‘ number ’ as having a detached existence apart from the objects of the senses), and hold that what lies beyond the heaven is ‘ the unlimited ’; whereas Plato holds that no material body-lies outside the heaven at all—nor any ‘ Ideas ’ either, for they cannot be said so much as to be ‘ located ’ anywhere ; but, for all that, he finds the ‘ undetermined ’ both in the objects of sense and in the ‘ Ideas/ Again, the Pythagoreans identify the ‘ undetermined 1 with the ‘ even.’ For evenness, when it has been enclosed and determined by the odd unit, is still the principle of the undetermined aspect of things. And this they find reflected in the properties of numbers ; for successive additions to the unit of the odd numbers (even numbers gno-monized by the extra unit) preserve the definite quad-217
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a ίο χωρίς ore μεν άλλο ael γίγνεσθαι τὰ είδος, ore
“ [The Pythagoreans represented numbers by patterns or figures (είδη) of pebbles or counters, called ‘ terms ’ (Spot), as being like terminal stones marking out a field or space, which without them would be ‘ unlimited ’ and ‘ void.’ Each pebble stands for an indivisible unit (monad). The unit is not α number. Numbers are aggregates of two or more monads ; so 2 is the first even number, 3 the first odd.
(1)	τό Άπειρον eiveu rb Άρτιον. Of. Met, 986 a 1 and 17, the elements of number (and hence of all things) are the Even, which is Unlimited, and the Odd, which is Limited. According to the authorities quoted by Simplic. (4SS. 15), the Even is unlimited because the Even is divisible into two equal parts ad infinitum, but the addition of the odd sets a limit to this division. This and similar statements are explained graphically by Heidel (Arch. /. Gesch. Phil. xiv. S90 ff.). Take any even number, say 10 (figured thus .' ‘ ' ' γ’). The process of halving, represented by the arrow, goes on indefinitely ; but it would be arrested at any point by the addition of an odd unit, e.g. in 11 ( ’ I ’ - ‘ -γ’·)· (Cf R°iS on λΓβί. 3 86 a 16 and references there.,)
(2)	11 τοϋτο yip . . . 12 απειρίαν. Ill this clause τοΰτο may-mean ‘this principle, the Even=TJnlimited,’ and τό -περιττόν its opposite, ‘ the Odd-Limit.’ As applied to numbers, the Unlimited is the empty space enclosed between two Limits (units) set in a row. But, by some Pythagoreans at least, the process of ‘ generating ’ numbers was not distinguished from the generation of ‘ things ’—cosmogony,—for ‘ things ’ (bodies existing in actual space) are ‘ numbers ’ (aggregates of monads or atomic bodies). So this clause may be compered with the Pythagorean cosmogonical process as described at Met. 1091 a U·, 1 when the One had been constructed ... the nearest part of the Unlimited began to be constrained and limited by the Limit.’ Here the first monad, working outwards from the centre of an unformed mass, probably, of ‘ air ’ (or ‘ void ’), introduces shape or limit, and forms a world. This void would (in the terms of our 21»
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rate form intact, whereas, if the determining unit is withheld, the succession of even numbers yields a perpetually varying and undetermined figure.0
by the planes bounding a body).
(S) ΐΓ(ριτιθίμίι>ωι/ . . ^Ari Si (ν. The gnomon is the c,
penter’s tool, shaped
L;
for measuring a right angle.
e figure, viz.,α square, thus: m Arithmetically
(4) καί xupis . . . &\\o del ylyneadat. dSos is explained as meaning that, if even numbers are put in gnomons round the first even, 2, the resulting figures are oblongs, all dis-
form—an infinity of forms
problem is, how to get this meaning out of καί χωρί*. Heath (Ok. Maths, i. 83) and others take %upts to mean ‘ in the separate (or other) case.’ Tajlor’s explanation (C.R. xl. ISO) is unsatisfactory. Burnet (E. O. Ph? 103) understands ‘ χωρ!ι roO Ms, i.e. starting from 2, not from 1.’ But why say ‘without the unit’ instead of irepl τί δύα? Possibly ‘ putting gnomons round without the unit ’ means putting two minimum gnomons round one another, thus
J. Each succeeding gnomon will then contain an e'
number (6, 8, 10, etc.), and we shall obtain the traditional series of varying oblongs.—C.]
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203	a Se ἔν. Πλάτων δἱ δύο τὰ στείρα, τό μέγα και το μικρόν.
Οἱ δέ περί φύσεως άπαντες1 ύποτιθεασιν έτεραν τινα φύσιν τω σπείρω τών λεγάμενων στοιχείων, οἶον ύδωρ ή αέρα ή τό μεταξύ τούτων, τών "δε πεπερασμένα ποιούντων στοιχεία ούθείς άπειρα 20 ποιεΐ· όσοι δ’ απειρα ποιοΰσι τα στοιχεία, καθάπερ Αναξαγόρας και Δημόκριτος, ό μεν εκ τών ομοιομερών, ό δ’ εκ τής πανσπερμίας τών σχημάτων, τή άφή συνεχές τό άπειρον είναι φασιν.
Καί ό μεν ότιοΰν τών μορίων είναι μίγμα ομοίως τω παντί, διά τό όρον ότιοΰν εξ ότουοΰν ■ι:, γιγνόμενον. εντεύθεν γάρ εοικε καί όμοΰ ποτε πάντα χρήματα φάναι είναι· οἶον ήδε ή σαρξ καί τάδε τό όστοΰν, καί ούτως ότιοΰν καί πάντα άρα· καί αμα τοίνυν αρχή γάρ ου μόνον εν εκάστω εστί τής διακρίσεως, ὰλλὰ καί πάντων, επεί γάρ τό γιγνόμενον εκ τοΰ τοιούτου γίνεται σώματος, 80 πάντων δ’ εστί γενεσις (πλήν ούχ άμα), καί τινα αρχήν δὲ? είναι τής γενεσεως. αϋτη δ’ εστί μία,
1 [δτταρΤΕ!] del πάντα E, Άπαντα del al. Simplie. 4&S. Π (lemma) and -159. 8 omits dei.—C.] 11
11 [See 187 a 17, 201 b 20, notes.—C.] b [i.e., whereto Plato and the Pythagoreuns talked simply of 1 the Unlimited ’ in the abstract, the physicists havo· an unlimited something. (1) The Ionian monists make this something water, air, etc. Of the pluralists, (2) Empedocles has no unlimited, but a finite number of elements, each finite in quantity; (3) Anaxagoras and Democritus have an infinite number of elementary particles, and ‘ the Infinite ’ means the infinite aggregate or these particles in contact with one another.—C.]
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Plato, for his part, recognizes two aspects of the ‘ unlimited/ the great and the small.0
The physicists, on the other hand, all make some other nature—one of their so-called elements, water or air or the intermediate between these—a subject of which ‘ unlimited ’ is predicate ;6 and only those of them, such as Anaxagoras and Democritus, who hold the elements themselves to be unlimited, admit the principle of the unlimited at all. The others, who regard the ‘ elements ' as limited, will not allow that anything at all is unlimited ; whereas Anaxagoras finds the unlimited in his ‘ parts-aftev-their-kind,’ and Democritus in lxis hotch-potch of multi-shaped aloms ; while both of them regarded it as a mass having continuity by contact of unlike particles.
Anaxagoras, moreover, held that any part whatsoever was as much a mixture as the whole, because he saw that any one thing comes into being out of any other thing. For this seems to be the original ground of his assertion that ‘ all things are together ’ at some moment. Take, for instance, this piece of flesh and this piece of bone ; either can come out of the other ; and so with any one thing ; and accordingly, all things must come out of all things, and therefore all things must be together at the same moment; for there must be a beginning of the separating out, not only in each thing, but of all things in general. For since the thing that comes into separate existence comes out of that m which it exists unseparated, and everything thus comes out of the unseparated (though successively, not all at once), there must be some initiating principle of ‘ coming out of the undistinguished ’ in general.
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208 a ον εκείνος καλεΐ νουν ό δέ νους άπ' αρχής τινος εργάζεται νοήσα?, ωστΐ ανάγκη όμοΰ ποτε πάντα εἶναι καί άρξασθαί ποτε κινούμενα. Δημόκριτος δ’ ούδεν ετερον εξ ετέρου γίγνεσθαι των πρώτιον 203 b φησίν ὰλλ’ όμως γε αυτών το κοινόν σώμα ■πάντων ἔστιν άρχη, μεγέθει κατά μόρια και σχη-ματι διαφέρον.
'Ότι μεν οΰν προσήκουσα τοΐς φυσικοΐς η θεωρία, δήλον εκ τούτων, εύλόγως δέ και αρχήν 6 αυτό τιθέασι πάντες- ούτε γάρ μάτην αύτό οΐόν τε είναι, ούτε άλλην ύπάρχειν αύτώ δύναμιν πλην ως αρχήν άπαντα γάρ η αρχή η εξ άρ^ης, του δε άπειρου ούκ ἔστιν αρχή· εΐη γάρ άν αυτού πέρας, ἔτι δε καί άγένητον καί άφθαρτον ως άρχη τις ουσα· τό τε γάρ γενόμενον ανάγκη τέλος ίο λαβεΐν, καί τελευτή πάσης εστί φθοράς, διὰ (καθάπερ λέγομεν) ου ταύτης άρχη, ὰλλ’ αΰτη των ὰλλων εΐναι δοκεΐ καί περιέχειν άπαντα καί πάντα κυβερνάν, ως φασιν 'όσοι μή ποιοΰσι παρά το άπειρον άλλας αιτίας, οἶον νοϋν ή φιλίαν καί
α [In this paragraph the meaning of αρχή shifts. The ‘ unlimited ’ of Anaxagoras considered as the initial state of matter (αρχή) is an unlimited confused mass, actually existing as such before the moment of time when Mind makes a beginning (αρχή) of the 1 separating-out.’ This is contrasted with Democritus’s multitude of immutably distinct atoms; but Aristotle suggests that ‘ body of which these atoms all consist, may be regarded as a sort of indeterminate and ‘unlimited ’ material principle (άρχή), though it never actually exists by itself. So both Anaxagoras and Democritus recognize an ‘ unlimited ’ (or ‘ indeterminate ’) principle (αρχή).—C.] b [The archaic form of this traditional argument recalls Plato’s proof of the immortality of the self-moving soul ι Phaedrus 2iS D άρχή U iyiv-pToV έζ άρχη! yap iviysy παν rb
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And this principle is one, and is what he designates as 1 Intelligence ’; which Intelligence must have made some beginning of its action as such ; so there must have been a time when all things were indis-tinguishably one, and a point of time at which the stirring of segregative movement began. Democritus, on the other hand, will not have it that any of his ultimate atoms can proceed out of any other ; but nevertheless the matter itself that is distinguished in the different kinds of atom by size and shape, is a common principle that underlies them all.®
Clearly then the study of the undetermined or unlimited is germane to that of Nature. And again, all those who accept it are quite right in regarding it as a ‘ principle ’ ; for, if it exists, it must affect tilings somehow, and it cannot affect them except as a principle ; for everything is either determined by some principle or is a principle itself, and the undetermined cannot be determined at all, and so cannot depend upon anything else as its principle. And further, being a principle, it can have no beginning or end of existence ; for whatever comes into being must come to an end, and there must be a term to any process of perishing.6 So the ‘ unlimited1 cannot be derived from any other principle, but is itself regarded as the principle of the other things, ‘ embracing and governing all,’ as it is said to do by such as accept it, unless indeed they accept other principles alongside of it, such as ‘ Intelligence ’ or ‘ Amity/ This unlimited, then,
Ύΐ-γνόμενον yLyveodai, αύττ)ν δι μηδ' έξ his. el yap Ik τον άρχή ylyvona, ούκ iv In άρχί} yiyvotro. Ιττκίδη δι dyhyriv Ιστιν, καί άδιάφβορον . . . Rostagni (Verbo di Pitagora, 137), suggests that Plato was echoing Alcmaeon, but Anaximander may have argued similarly.—C.]
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203ΐιτο0τ’ εἶναι το θειον αθάνατον γάρ καί άνώλεθρον, ιδ ως φησιν 6 ’Αναξίμανδρος και οι πλεΐστοι τών φυσιολόγων.
Τον δ’ εΐναί τι άπειρον ή πίστις εκ πόντε μάλιστ αν σνμβαίνοι σκοπονσ ιν· εκ τε τον χρόνον (οντος γάρ άπειρος)· και εκ της εν τοι? μεγέθεσι διαιρέσεως (χρώνται γάρ και οι μαθηματικοί τω άπειρο)) · ἔτι τω όντως αν μόνως μη ύπολείπειν γενεσιν και φθοράν, εΐ άπειρον ειη 20 οθεν άφαιρεΐται το γιγνόμενον · ἔτι τω τὰ πεπερα-σμόνον αει πρός τι περαίνειν, ώστε ανάγκη μηδέν εΐναι πέρας, ει αει περαίνειν ανάγκη έτερον προς έτερον μάλιστα δέ και κυριώτατον, ο την κοινήν ποιεί απορίαν πασιν διὰ γαρ το εν τη νοήσει μη 26 ύπολείπειν, και ό αριθμός δοκεΐ άπειρος εΐναι και τὰ μαθηματικά μεγέθη και το ἔξω του ουρανού, άπειρου δ’ όντο? του έξω, καί σώμα άπειρον εΐναι δοκεΐ και κόσμοι■ τί γάρ μάλλον τοΰ κενοΰ ενταύθα ή ενταύθα; ώατ ειπερ μοναχού, και πανταχοΰ είναι τον όγκον, άμα δ’ ει καί ἔστι κενόν, και τόπος άπειρος, καί σώμα άπειρον εΐναι
0 [Diels, Vors. Anaximandros 15. The φυσικοί who have not distinct moving causes (Anaxagoras’ xoOs, Empedocles’ φιλία) regard the primary stuff of things as self-moving, i.e. animate with α divine (immortal) life, and ‘ governing ’ the 224
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would be the divinity itself, being ‘ immortal and indestructible/ as Anaximander and most of the physicists declare it to be.e
Now the belief in the existence of something ‘ unlimited ’ appears to rest, in the main, upon the consideration of five things : (1) Time (which is regarded as having no limit) ; (2) the divisibility of magnitudes (which is treated by mathematicians as possible without limit) ; (3) the idea that from the unfailing persistence of genesis and its opposite it follows that the things which come into being are drawn from an unlimited store ; or again (ή) the argument that, since whatever is limited reaches its limit by coming up to something else, there can be no absolute limit, for nothing can be limited except by something else beyond its limit. But the most effective and central consideration, the weight of which all thinkers alike have felt, is that (5) the imagination can always conceive a ‘ beyond ’ reaching out from any limit, so that the series of numerals seems to have no limit, nor mathematical magnitudes, nor the ‘ beyond the heavens.’ Moreover, it seems to follow from the ‘ beyond ’ being unlimited, that ‘ body ’ must be unlimited, and that there must be unlimited worlds. For why should there be more vacancy in one place than in another ? So, if mass 6 is anywhere, must it not be everywhere ? Or even if you assume vacancy everywhere, does it not follow that there is ‘ place ’ everywhere, and ‘ body ’
movement of the finite things it ‘ embraces ' (πνγνρατεΐ, περιέχει Anaximenes, frag. 2: έκυβέρνησε Heracleitus, frag. 41, etc.).—C.]
6 [ίγκοϊ was used as synonym of ‘ atom ’ by Democritus
aLacrt. ix. 44). Aristotle refers to the unlimited of the Atomists.—C.]
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so αναγκαίου · ενδέχεσθαι γὰρ ή εἶναι ούδέν διαφέρει εν τοι? ά'ιδίοις.
’Έχει S’ απορίαν ή περί τον άπειρον θεωρία· και γὰρ μή εἶναι τιθεμένοις πόλλ’ ὰδόνατα σνμ-βαίνει, και είναι· ἔτι δὲ ποτέρως ἔστι—πότερον ως ούσία, ή ώ? συμβεβηκός καθ’ αύτό φύσει τινι, ή ούδετέρως, ὰλλ’ ονδέν ήττάν ἔστιν άπειρον ή άπειρα τω πλήθει. μάλιστα δε φυσικού επι· σκέψασθαι1 ει ἔστι μέγεθος αισθητόν άπειρον.
Πρώτον οΰν διοριστέον ποσαχώς λέγεται τὰ άπειρον, ένα μεν δη τρόπον τό άδύνατον δι-ελθεϊν τω μη πεφυκέναι διιεναι (ώσπερ ή φωνή ι αόρατος)· άλλως δε τό διέξοδον έχον ατελεύτητου, ή ο μόλις, ή ο πεφυκός έχειν μη έχει διέξοδον ή πέρας.
Ἔτι άπειρον άπαν ή κατά πρόσθεσιν, ή κατά διαίρεσιν, ή άμφοτέρως.
1 [Ιπκηέψασθαι Simplic. 489. H (.lemma), Themist. 82. 2Τ: iarl Μέψασθαι eodd. Philop. ·108, 22 (lemma).—C.]
0 [Or, ‘And even if it (i.e. rb (ξω ταΰ αύραν ου, Απειρον 6ν) is (not occupied by other worlds, but) vacant, “place” too will then be unlimited, and there must be no limit to “body”! for (“place” is that in which there is or maybe “ body " and) in things eternal there is no distinction between possibility and actuality.’ Eudemus (Sunpl. 467.26) quotes an argument of Archytas for infinite extension of place and body on these lines, Of. Heath, Greek Maths, ϊ. 214.—C.j t [Or (reading ίστιν) 1 there nevertheless exists an ‘ infinity ’ in tlie singular or the plural sense.’—C.]
“ [The classification is this ; ‘ infinite ’ is used to mean (a) ‘ what cannot be traversed ’ (ύιεΧθειν) at all, because it is not the s,urt of thing· there can be any question of traversing, or (b) what can be traversed, but 1 there is no getting to 226
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occupying it everywhere, for in things eternal there is no distinction between possibility and actuality ? ®
But the consideration of this ‘ unlimited ’ presents us with a genuine problem ; for not only by asserting but also by denying its reality we seem to be landed in a number of untenable positions. And then we have to ask whether it is a substantively existing ‘ something ’ ; or an attribute, necessarily pertaining to some substantively existent thing in nature ; or neither, though none the less unlimited, whether in its unity or its multiplicity.b But the physicist’s chief concern is to inquire whether there is such a thing as an unlimited ‘ sensible ’ magnitude.
Let us begin, then, by inquiring in liow many senses we use the term. If by saying that a thing has ‘ no limit ’ you mean ‘ no boundary,’ then you mean that its nature is such that it would be nonsense to speak of ‘ passing through it from side to side,’ just in the same way that a sound is ‘ invisible/ But you might also mean that, though it is of such nature that you can traverse it, it does not admit (whether you are speaking absolutely or practically) of your getting ‘ through ’ it so as to come out beyond it. Or again you may mean that its nature would allow it to have a boundary such as to make it passable-through, but that in this case it has not.c
Again, the ‘ absence of limit ’ may mean capacity for being multiplied indefinitely, or for being divided indefinitely, or both.
the end of it’ (τό διέξοδοι< ίχαν dreXeihητον), either (1) in the sense that this is hardly possible or practically impossible (ϊ) δ μδXis), or (2) in the sense that it is absolutely Impossible, because there ia no actual end, though it is the sort of thing you might ‘ get to the end of ’ if il had one (ή & irapvKbs, κτλ.)—C.]
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CHAPTER V
argument
[The abstract ' Infinity itself/ which the Pythagoreans and Plato regarded, as an element, cannot actually exist apart from sensible things (204 a 8-9). (1) If a substance, it would be indivisible, but they regard it as divisible (a 9-14). If an attribute, it cannot be an element (a 14-17). (2) There can be no ' infinite ’ which is neither a number nor a magnitude (a 17-20). (3) Whether this alleged Infinite is divisible or indivisible, contradictions result (a 20-34).
Physics, however, is concerned rather with the question whether an infinite material body actually exists or not (a 34-b 4).
Abstract arguments might be urged against its existence (b £-10). From natural facts it appears that an unlimited
I.e 'Κοιριστον μέν ούν εἶναι τό άπειρον των αισθητών, αὰτό τι ον άπειρον, ούχ οΐόν τε. ίο Εἶ γὰρ μήτε μέγεθος ἔστι μήτε πλήθος, ὰλλ’ ουσία αυτό ἔστι τὰ άπειρον καί μή συμβεβηκός, αδιαίρετον ἔσται· το γὰρ διαιρετόν ή μέγεθος ἔσται ή πλήθος, ει δε αδιαίρετον, ούκ άπειρον, ει μή ως ή φωνή αόρατος· άλλ’ ούχ ούτως ούτε φασ'ιν είναι οι φάσκοντές εἶναι τό άπειρον ούτε υ ήμεΐς ζητοϋμεν, ὰλλ’ ως αδιέξοδον, ει δε κατά συμβεβηκός ἔστι τὰ άπειρον, ούκ αν ε'ίη στοιχείον
° [The view ascribed above (-208 a 4) to Plato and the Pythagoreans, who made ‘ Infinity itself ’ an element (στοιχίϊοκ) in things.—C.]
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CHAPTER V
argument {continued)
body could not be either (1) a compound of a limited number of elements (b 10-22), or (2) a simple and uniform element, or like Anaximander’s unlimited stuff. If one element were unlimited, it would devour the rest; and Anaximander’s stuff does not exist (b 22-205 a 8). A further proof based on the doctrine that each element has a ‘ natural place ’ (a 8-b 1). Anaxagoras gives the wrong reason for his ‘ Unlimited' remaining^ at rest (b 1-23).
An unlimited body is inconsistent with the existence of natural places (b 23-31), and of the distinctions between ‘ up ’ and ‘ down,’ etc., in place (b 31-35). A body must be in a place ; but a place must be limited, and so no place can contain an unlimited body (b 35-206 a 7).
Thus an unlimited body cannot exist in actuality (a 7-0).
-σ.]
Now, it is impossible that there should exist an ‘ unlimited ’ sejunct from objects of sense, and constituting a self-existing ‘ infinity/
For (1) if the ‘ unlimited ’ is neither magnitude nor number, but infinity itself is its very being and not an attribute,® it must be indivisible; for what is divisible must be either extended or numerous. But .if it is ‘ indivisible,’ it cannot be ‘ unlimited/ except in the sense in which speech is invisible ; but that is neither what those who assert the reality of the ‘ unlimited ’ mean by the term, nor what we are interested in investigating ; for what we all mean is that which it is not possible to get through to the end of. If the unlimited exists at all, therefore, it must be attributively ; but, if so, qua infinite it can no more be a constituent element of substantively
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204	a τὥν ον των, fj άπειρον, ώσπερ ούδέ τό αόρατον τής διαλέκτου, καίτοι ή φωνή έστιν άόρατος.
Ἔτι πέος ενδέχεται εἶναι' τι αυτό άπειρον, εΐπερ μή καί αριθμόν καί μέγεθος, ών έστι καθ' αυτό πάθος τι τό άπειρον; ἔτι γάρ ήττον ανάγκη ή 20 τον αριθμόν ή τό μέγεθος.
Φανερόν δέ καί ότι ούκ ενδέχεται είναι τό άπειρον ώς ένεργείμ ον καί ως ουσίαν καί αρχήν. ἔσται γὰρ ότιοΰν αύτοΰ άπειρον τό λαμβανόμενον, ει μεριστόν—το γάρ άπείρω είναι καί άπειρον τό αύτο, εΐπερ ουσία τό άπειρον καί μή καθ' ΰποκει-25 μενού—ὥστ’ ή αδιαίρετον ή εις άπειρα διαιρετόν, πολλά δ’ άπειρα τό αυτό εἶναι αδύνατον αλλά μην ώσπερ άέρος αήρ μέρος, oilτω καί άπειρον άπειρου, ει γε ουσία εστί καί αρχή, άμέριστον άρα καί αδιαίρετον, άλλ' αδύνατον τό έντελεχεία ον άπειρον (ποσόν γάρ τι εἶναι άναγκαΐον). κατά 80 συμβεβηκός άρα υπάρχει τό άπειρον, άλλ' εΐ ούτως, εΐρηται ότι ούκ ενδέχεται αυτό λέγειν αρχήν, άλλ’ εκείνο ὥ σνμβέβηκεν—τον αέρα ή τό άρτιον, ώστε άτόπως αν άποφαίνοιντο οι λέγοντες ούτως ώσπερ οι ΤΙυθαγόρειοί φασιν άμα γάρ ουσίαν ποιοΰσι τό άπειρον καί μερίζουσιν.
Άλλ' ίσως αύτη μεν έστι καθόλου ή ζήτησις
“ [Literally, ‘“to be infinite” (infiniteness) and “the infinite ” are the same thing.’ Its infiniteness is ex hypotheai the whole of ita nature i so, if divided, its parts would be essentially and bv nature infinite.—C.]
6 [Literally, ‘ But an actually existing infinite could not (be indivisible into parts), for it would have to be a quantity.’
—C.j
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existent things than1 invisibility ’can he a substantive component of' language,’ although sound is invisible.
(2)	Again, how can the unlimited possibly have a substantive existence if magnitude and number themselves, of which it is, by its very nature, an affection or qualification, have no such existence ? The substantive existence of the unlimited must be even more impossible than that of magnitude and number.
(3)	It is further manifest that infinity cannot exist as an actualized entity and as substance or principle. For in that case, if it were divisible, then any several portion of it that you might take would itself be ‘ infinity ’—for, if ‘ infinity ’ is a substance and not an attribute, then any portion of that which is infinity’s self must by definition be infinite “—so that infinity must be either (a) altogether indivisible or (δ) divisible into infinites. But (δ) for one same thing to be many infinites is impossible ; and yet this would follow, if infinity had a substantive existence and were an element, just as a portion of air is itself air. (a) If a substance, then, it must be indivisible and must not contain parts homogeneous with itself. But in that case it cannot be a realized entity at all; for if so, being essentially a quantum, it would be divisible.b Infinity, then, must exist, if at all, attributively. But in that case it has been shown that it cannot be infinity’s self that is an element, but the infinite thing of -which infinity is an attribute, as some have predicated of ‘ air ’ ον of ‘ the even number.’ This shows the futility of the Pythagorean contention, which gives infinity itself a substantive existence, and yet makes it divisible.
But, after all, the general question of the possibility
ARISTOTLE
204 a ss μάλλον, el ένδέχεται τό άπειρον και iv rots μαθη-204 b μαηκοΐς είναι καί iv τοΐς νοητοί? καί μηδέν έχουσι μέγεθος· ημείς δ’ επισκοποΰμεν περί των αίσθητών και περί ὥν ποιούμεθα την μέθοδον, dp’ ἔστιν εν αύτοΐς ή ου κ ἔστι σώμα άπειρον επι την αϋζησιν.
6 Λογικὥ? μεν ουν σκοπονμένοις εκ των τοιὥνδὲ δόζειεν αν ούκ είναι, ει γάρ ἔστι σώματος λόγος-τό έπιπέδω ώρισμένον, ούκ αν εϊη σώμα άπειρον, ούτε νοητόν ούτε αισθητόν, ὰλλὰ μην ού8' αριθμός - ούτως ως κεχωρισμένος και άπειρος· αριθμητόν γάρ αριθμός η τό εχον αριθμόν ει ουν το αρι-ιο θμητόν ενδέχεται άριθμησαι, και διεζελθεΐν αν εϊη δυνατόν τό άπειρον.
Φυσικώς δε μάλλον θεωροΰσιν εκ τώνδε· ούτε γάρ σύνθετον οΐόν τε είναι ούτε άπλονν.
Σύνθετον μεν ουν ούκ ἔσται τό άπειρον σώμα, ει πεπερασμένα τω πληθει τα στοιχεία, ανάγκη γάρ πλείω εἶναι, και ίσάζειν αει τάναντία, και μη 15 είναι εν αυτών άπειρον- ει γάρ όποσωοΰν λειπεται η εν ενι σώματι δύναμις θατέρου, οίον ει τό πυρ πεπέρανται 6 δ’ άηρ άπειρος, ἔστι δὲ τό ίσον πυρ του 'ίσου άέρος τη δυνάμει όποσαπλασιονοΰν, μόνον δέ αριθμόν τινα έχον, όμως φανερόν οτι τό
° [ίιτί ττ)» αβζησιν, as opposed to infinite divisibility.—C.]
6 [\o7i* *i2r, as here opposed to ipvtrtKws, means arguing from abstract principles (λί>οι) rather than from the concrete facte {tpya) of our science.—C.] e See Gen. Introd. pp. lxxxin f.
* [Literally, ‘ Nor yet (can there exist) α number c
form of an infinite number, any more than as an body.—C.]
* [Otherwise the body would not be a compound,-
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of tlie unlimited in mathematics and, in the conceptual sphere, in tilings that have no magnilude, Hes beyond our present scope ; for we are engaged in the study of things cognizable by the senses, and what we are concerned to know is wheLher there exists any actual physical body or substance that is unlimited in expansion."1
If we argue on abstract grounds,6 the following considerations would appear to be conclusive against the existence of any such body. If ‘ body ’ is defined as ‘ that, the limit or boundary of which is surface,’c an unlimited body is impossible, either conceptually or sensibly. Nor can ‘ a number/ even if abstract, be infinite ;a for both numbers themselves and the things that are numbered are ‘ numerable,’ i.e., can be counted. If, then, ‘ a number ’ is by definition counlable, then, if it were also unlimited, the unlimited would be passed through to the end or limit, which is a contradiction.
If, on the other hand, we argue from the natural properties of things, we may add these further considerations : the supposed infinite body can be neither (1) compound nor (2) simple.
(1)	It cannot be compound, if the elemental substances ave limited in number. For these elements must be more than one,® and they must permanently balance each other’s contrasted qualities, so that no one of them must be infinite. For however relatively feeble the power of one element (say, air) might be with respect to that of another (say, five), yet, if fire were limited, the air unlimited in quantity, and if there were any ratio of equivalence whatever between the assimilative power of a given volume of air and that of an equal volume of fire, then obviously 23S
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204	b άπειρον ΰπερβαλεϊ και φθερει το πεπερασμένου. so έκαστον δ’ άπειρον είναι αδύνατον σώμα μεν γάρ
εστι τδ πάντη εχον διάστασιν, άπειρον δε τό άπ εράντως διεστηκός, ώστε τδ άπειρον σώμα •πάνταχη ἔσται διεστηκός εις άπειρον.
'Αλλά μην ουδέ εν και άπλονν είναι ενδέχεται τδ άπειρον σώμα, ούτε ως λέγουσί τινες τδ παρά τὰ στοιχεία, εξ οΰ ταΰτα γεννώσιν, οϋθ’ απλώς. -■j εισ'ι γάρ τινες οι τούτο ποιοΰσι τδ άπειρον άλλ' ούκ αέρα η ύδωρ, ως μη τὰλλα φθείρηται νπδ του απείρου αυτών έχονσι γάρ πρδς άλληλα εναντίωσιν —οἶον ό μεν άηρ φυχρός, τδ δ* ύδωρ ύγρόν, τδ δέ πυρ θερμόν—ὥν ει ην έν άπειρον, έφθαρτο αν ηδη τὰλλα- νυν δ' έτερον είναι φασιν εξ ου ταΰτα. 30 ὰδόνατον δ’ είναι τοιοΰτον, ούχ οτι άπειρον {περί τούτου μεν γάρ κοινόν τι λεκτέον επί παντδς όμοιο.\ς, καί άέρος και ΰδατος καί ότουοϋν), άλλ’ ότι ουκ εστι τοιοΰτον σώμα αισθητόν παρά τά στοιχεία καλούμενα· άπαντα γάρ έξ οΰ εστι, καί διαλύεται εις τούτο, ὥστε ήν αν ενταύθα παρά so αέρα καί πυρ καί γην καί ύδωρ· φαίνεται δ’ ούδέν.
205	a °υδέ δη πυρ ούδ' άλλο τι τών στοιχείων ούδέν
άπειρον ενδέχεται είναι, ολως γάρ καί χωρίς τον
“ [Anaximander. Of 187 a 20.—C.]
11 [Anaximander held that his infinite stuff existed in its undifferentiated state outside our world, which it envelopes. He also explicitly asserted έξ ή yiveais έετι τοι; οΰσι, καί Τ7)μ φβοραν eis ταΰτα yiyvesdai, Diels, Vors, 3, 9.—C.]
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the unlimi ted volume of air must vanquish and destroy the limited volume of fire. Nor could every element severally be unlimited ; for ‘ body ’ is that which has dimension in every direction, and the unlimited that which extends without limit; so an unlimited body-must extend without limit in every direction.
(2)	But if the infinite body cannot be compound, neither can it be simple and uniform, either (a) as itself the universal element, or (δ) (as some “ have supposed) as an unlimited something in addition to the elements, tile matrix out of which they come. (b) The reason for supposing this additionalsornething, rather than air or water for instance, to be the unlimited, was that it seemed to evade the dilemma set out above. For since air is cold, water moist, and fire hot, and these properties are mutually destructive, an infinity of one of them would mean that the others would have perished by this time ; but this, they say, would not apply to an undifferentiated something out of which they all came. But no such thing can exist; not because of its infiniteness (as to which a more general consideration, equally applicable to air or water or any other substance whatever, will be urged in the immediate sequel), but because the senses reveal no such body (by hypothesis1 sensible’) in addition to the elements as commonly enumerated ; for whatever things come out of when they come into existence, that they return into when they pass out of existence, so that if the elements came out of something else, that something would exist in our world b over and above air, fire, earth, and water ; but no such thing is apparent to observation, (a) Nor can five or any other of the elements possibly be unlimited. For— 285
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205 λ άπειρον είναι τι αυτών, αδύνατον τὰ παν, καν ή •πεπερασμένον, ή εἶναι ή γίγνεσθαι εν τι αυτών, ώσπερ Ηράκλειτός φησιν άπαντα γίνεσθαί ποτε β πυρ. ό δ’ αυτός λόγος και επί του ενός, οἶον ποιοΰσι παρά τα στοιχεία οι φυσικοί· πάντα γάρ μεταβάλλει εξ εναντίου εις εναντίον, οἶον εκ θερμού εις φυχρόν, δεΐ δε περί παντός καί εκ τώνδε1 σκοπεΐν, ει ενδέχεται η ούκ ενδέχεται είναι άπειρον}
"Οτι δ’ όλως αδύνατον εΐναι σώμα άπειρον αισθητόν, εκ τώνδε δήλον.
IIέφυκε γάρ παν το αισθητόν πού εΐναι, καί ίο ἔστι τόπος τις έκάστου, καί ό αντος του μορίου καί παντός, οἶον όλης τε της γης καί βώλον μιας, καί π ορος καί σπινθηξος. ώστε ει μεν όμοειδές, ακίνητον ἔσται η αει οίσθησεται. καίτοι αδύνατον τί γάρ μάλλον κάτω η άνω η όπουονν3; λέγω δ’
1	[To avoid making this sentence α mere duplicate of the next, I have followed Philoponus (-130. 1). irepl (I, con·. F, κατά E) jra.Tis καί (FI; E omits καί) έκ τωνδι Simplic. Ί82. 1 (lemma), Philop, 436,1 (lemma).—C.]
2	u&aiiijrapoe Simplic, 482.6 (pavaphr.): eW αρχήν (ίτεφον t) Philop. 48fi. 6 (paraphv.): φαι E: etvai σώμα (σώμα είκαι I) &veipov αΐσθη-rbv Oett.—C.]
8 [ότουοΰν Met. 1007 a 10, Bonitz: ότοιονοΰν F: τοι oett.—C.]
" [See frag. 68-66. It is disputed whether Heracleitus really meant a general conflagration (which seems inconsistent with his system), or that every part of the universe at some time pass.eb through the fiery pha&e in the cycle of transformation.—C.]
1 [And if the universe were one element or Anaximander’s undifferentiated unity, there woukl be no opposite, and hence change would be impossible.—C.]
" [The question set aside above (l. 2).—C.]
“ [Aristotle assumes his own doctrine that each element has a natural region (the centre for earth, the circumference 2S6
PHYSICS, III. ν.
more generally and quite apart from the question of its being limited or unlimited—it is impossible that all the universe, even if it be limited, should be or should become any single one of the elements, as Heracleitus0 supposed, when he said that all things sometime become fire. Against this the same argument can be urged as applies to the undifferentiated unity or matrix such as some physicists have assumed in addition to the elements ; for things always change from one term of an opposition to the other, from hot to cold, for instance.6 But the question whether an element can or cannot be unlimitedc should be considered in the case of every element (not only of fire) in the light of the following considerations also.
So far on the supposition that the elemental bodies are limited in number ; but as to the more general question whether it is possible in any case that a sensible body should be without limit, the following considerations are conclusive against any such possibility.
A sensible body or substance must be situated somewhere, and any given body has some proper site, which is the same for the part as for the whole ; for instance, for earth as a whole and for a single clod of earth, or for fire as a whole and for a single spark.* Consequently (1) if the whole infinite body0 were of uniform substance, it would either be motionless or always in motion.· But the latter is impossible ; for why move down than up, or to anywhere distinguishable from anywhere else ? I for Are, etc.), to which it is of its very nature to move, or in which it is of its nature to rest, De caelo, i. 2.—C.]
* [Sc. τό παρ (as in l. 19), the ‘ whole ’ opposed to the ‘ part ’ (as. in l, 11).—C.]
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208 a ιδ οἶον ei βώλος εϊη, που αΰτη κινηθησεται η που μενει; ό γὰρ τόπος άπειρος του συγγενούς αύτη σώματος- πάτερου οδν καθίζει, τον δλον τόπον; και πώς; τις οδν η που ή μονή και ή κίνησις αύτής; η πανταχον μενεΐ (ού κινηθήαεται άρα) η ττανταχοΰ κινηθησεται (ούκ αρα στήσεταΐ). ει 20 δ* άνομοι ον το παν, ανόμοιοι και οι τόποι· και πρώτον μιν ούχ εν το σώμα του παντός ὰλλ’ η τω άπτεσθαι· ’έπειτα ήτοι πεπερασμένα τα ΰτ’ ἔσται η άπειρα τώ ε'ίδει. πεπερασμένα μεν οδν ούχ οΐόν τε· ἔσται γὰρ τὰ μεν άπειρα τὰ δ’ οι» {ει το πάν άπειρον), οἶον το πυρ η το ύδωρ, φθορά 25 δε το τοιοΰτον τοι? εναντίοις, καθάπερ εἴρηται πρότερον, (και διά τοΰτ ούθεϊς το εν και άπειρον πυρ εποίησεν ουδέ γην τών φυσιολόγων, ὰλλ’ η ΰδωρ η αέρα η τὰ μέσον αυτών, δτι τόπος εκατέρου Βηλος ήν διωρισμένος, ταϋτα δ’ επαμφοτερίζει τώ so άνω και κάτω.) ει δ’ άπειρα καί άπλα, καί οι τόποι άπειροι καί ἔσται άπειρα τὰ στοιχεία, ει δέ ταΰτ αδύνατον καί πεπερασμένοι οι τόποι, καί
238
[m b 28.—C.]
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mean : Suppose there is a clod. Whither is it to move, or where to rest, through the infinite region of substance indistinguishable from itself ? Will it take possession of it all ? But how can it ? What then and where is its rest, or what and whither its movement ? Either it will be at rest everywhere, in which case it will never move ; or it will everywhere be in motion, and then it will never come to rest. If (2), on the other hand, the universe is not all homogeneous, then the sites proper to its unlike constituents are distinguishable; and in the first place the universe will have no unity save that of continuous contact of part with part; and in the second place the differences in kind between the parts will be either (a) limited or (6) unlimited in number. (a) They cannot be limited; for in that case, if the universe itself were unlimited in quantity, some constituents of it would have to be unlimited in quantity, others limited (say, fire limited and water unlimited), and the unlimited element would have destroyed its opposite and reduced the universe to uniformity, as we said above.0 (This it> why no one of the physicists has taken fire or earth as his unlimited unity, but water or air οι- something between them has always been selected ; fire and earth have each a distinct region about which there could be no mistake, whereas water and air appear to be susceptible to movement either up or down.) (6) If, on the contrary, there were no limit to the differences of kind between the parts, and each part were a primary body, we should have an unlimited number of elements, and there would be no limit to the number of sites natural to them. But if there cannot be an unlimited number of elements and the sites are limited in number, the 239
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20s a το δλον πεπεράνθαι αναγκαίο ν. αδύνατον γὰρ μη άπαρτίζειν τον τόπον καί το σώμα· ούτε γὰρ ό τόπο? 6 πας μείζων η δσον ένδέχεται τὰ σώμα 85 άμα εΐναι (άμα δ’ ουδ’ άπειρον ἔσται τό σώμα), 205b οντε το σώμα μέΐζον η 6 τόπος· η γάρ κενόν ἔσται τι, η σώμα ούδαμοΰ πεφυκός εἶναι.
Αναξαγόρας δ’ άτόπως λέγει περί τής του απείρου μονής- στήριζειν γαρ αυτό αυτό φησι τό άπειρον τοϋτο δέ, δτι έν αύτω (άλλο γαρ ονδεν περιέχει), ώς οπού αν τι fj, πεφυκός ενταύθα εΐ-,ο ναι. τούτο δ' ούκ αληθές- εΐη γαρ αν τί που βιψ και ούχ οΰ πέφυκεν■ ει οΰν δτι μάλιστα μή κινείται τό δλον (τό γαρ αύτφ στηριζόμενον και εν αΰτώ ον ακίνητον είναι ανάγκη), άλλα διά τί ου πέφυκε κινεΐσθαι, λεκτέον ου γάρ ικανόν τό ούτως είπόντα άπηλλάχθαι. εϊη γάρ αν και ότιοΰν ίο άλλο ου κινούμενον, άλλα πεφυκέναι οόδὲυ κωλύει, έπει και ή γή ού φέρεται, ουδ’ ει άπειρος ήν, είργμένη μέντοι υπό1 του μέσου· άλλ’ ούχ οτι ο υ κ ἔστιν άλλο οΰ ένεχθήσεται μεινειεν αν έπ'ι του μέσου, άλλ’ οτι πέφυκεν ούτως· καίτοι εξείη αν λέγειν δτι στηρίζει αυτήν, ει οΰν μηδ’ επί τής 15 γης τοΰτο αίτιον άπειρου οΰσης, ὰλλ’ δτι βάρος ’έχει, τό δε βαρύ μένει επί τού μέσου, ή δέ γή
1 [ύτό Simpl. 486.10 (paraphrase), Bomtz: άττό Philop. Ιοί. 20, 22, codd.—C.]
« [That there cannot be an unlimited number of elements was proved in ϊ. 6, and it follows that the number of natural sites must be limited, and so their sum will be limited.—C.] 2Ί0
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whole must also be limited.0 For we cannot suppose that ‘ locality ’ in general and ‘ body ’ in general6 do not fit; since neither can the totality of ‘ place ’ have a greater magnitude than the totality of ‘ body ’ can have at the same time—and besides, if this •were so, body would not. be infinite:—nor can ‘ body ' be in excess of ‘ place ’ ; otherwise, m the one case there would be vacant place, and in the other body of such a nature as to have no locality.
The remarks of Anaxagoras as to the Unlimited being stationary are futile ; for he says that the Unlimited stabilizes itself because it is self-contained (since nothing embraces it)—as if it followed that, wherever a thing is, that must be its natural site. But this is not true, for a thing might be forced out of iLs natural site. However true it may be, therefore, that the universe does not move (for that which is self-stabilized and contained in itself must he motionless), it remains to be shown why it is its nature so to be ; it will not do to let Anaxagoras off on his mere assertion. For any other body might be in fact motionless, and yet be naturally capable of motion. The earth is in fact motionless, and would be, if limitless, provided it were still held by the centre ; but the reason why it would stay at the centre is not that it would have nowhere else to go, but that such is its nature ; yet you might just as well say that the earth ‘ stabilises itself ’ as that the Unlimited does so. If, then, in the case of the earth (supposed to be unlimited) this would not be why it was at the centre, but because it is heavy and what is heavy remains “ [τόι< τρίτον καί τό σώμα could also mean ‘ the place (of a body) and the body (occupying that place).’—C.]
« [Because place would be larger, anil there cannot be a magnitude larger than an infinite magnitude.—C.]
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205 b επί του μισόν, ομοίως αν καί τό άπειρον μένοι έν αΰτω διά τιν* 1 άλλην αιτίαν καί ούχ ότι άπειρον καί στηρίζει αύτο αυτό, άμα δέ δήλον ο'τι καν ότιοΰν μέρος δέοι μένειν ώς γάρ το άπειρον εν 30 έαυτφ μένει στηρίζον, οϋτω καν ότιοΰν ληφθη μέρος εν έαυτφ μεν ει. του γάρ όλου καί του μέρους όμοειδεΐς οι τόποι (οἶον όλης γης καί βώλου κάτω, καί παντός πυρός καί σπινθήρας άνω)· ώστε ει του απείρου τόπος τὰ εν αυτφ, καί του μέρους ό αυτός· μενει άρα εν έαυτφ.
25 Ὁλω^ δέ φανερόν ότι αδύνατον άμα άπειρον λέγειν σώμα και τόπον τινα εἶναι τοΐς σώμασιν, ει παν σώμα αισθητόν η βάρος εχει η κουφότητα, καί ει μεν βαρύ, επί τὰ μέσον εχει την φοράν φύσει, ει δέ κοΰφον, άνω· ανάγκη γάρ καί τό άπειρον, αδύνατον §έ η άπαν όποτερονοΰν η τό Βθημισυ έκάτερον πεπονθέναι· πώς γάρ Βιελεΐς; η πώς του άπειρου ἔσται τὰ μεν άνω τό δέ κάτω, η έσχατον η μέσον;
Ἔτι παν σώμα αισθητόν έν τόπιρ, τόπου δέ είδη καί διαφοραϊ τάνω καί κάτω καί έμπροσθεν και όπισθεν καί δεξιόν καί αριστερόν καί ταΰτα ού μόνον προς ημάς καί θέσει, ὰλλὰ καί εν αύτ φ 86 τω ολω διώρισται. αδύνατον 8’ έν τφ σπείρω εΐναι ταΰτα.
208 a Απλώς δ’ ει αδύνατον τόπον άπειρον εΐναι, εν τόπω δέ παν σώμα, αδύνατον άπειρόν τι εΐναι σώμα, ὰλλὰ μην τό γε που εν τόπω, καί τό εν
• [And consequently there will be no motion at all; but Anaxagoras did not hold that there was no motion.—C.]
1 See Gen. Introd. p. Ixii.
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aL the centre, and the earth does so, similarly, if the Unlimited abides ' in itself,’ it may be for some other reason than that it is unlimited and self-stabilized. And, moreover, if it is the nature of the unlimited element, qua unlimited, to abide where it is, every particle of it ought so to abide, and therefore every particle to abide in itself. For the localities of the whole and the part are homogeneous (as ‘ below ’ for earth at large and any one clod, or ‘ above ’ for fire at large or any one spark) ; hence, if the locality of the unlimited is ‘ in itself,’ so likewise must the locality of any part of it be. It will therefore remain ‘ in itself.’ “
But in truth it is antecedently impossible that there should be an unlimited body and yet that, the different substances should each have a proper locality, if we grant that every sensible body has either weight or lightness, and, if heavy, tends downwards and, iflight, upwards ; for the unlimited body, too, must conform to this condition, and it is impossible that it should be either heavy or light in its entirety, or half one and half the other. For how could you determine the division ? Or how could there be an up or down or an inner and outer in the unlimited ?
Yet again, every sensible body has locality, and the distinctions between localities arc ‘ above and below/ ‘ before and behind, ’ and ‘ to right and to left ’; and these distinctions are not merely relative to us or conventional, but are defined in the universe itself.6 Yet such distinctions cannot exist in the unlimited.
In a word, if there can be no such thing as an unbounded locality, and if every body has its locality, it is impossible that a body should be unlimited. Now whatever is ‘ somewhere ’ is in a place ; and 243
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206	a τόττω πού. ει οΰν μηδε ποσόν οἶόν τ’ είναι τὰ άπειρον—ποσον γάρ τι ἔσται, οἶον δίπηχυ η τριπηχυ· ταΰτα γάρ σημαίνει τό ποσόν—οϋτω α και το εν1 τοπφ, ότι που· τοΰτο δὲ η άνω τ) κάτω η εν άλλη τινι διαστάσει των εξ· τούτων δ’ έκαστον πέρας τί εστιν.
"ΟΤΙ μεν οΰν ενεργείq, ούκ ἔστι σώμα άπειρον, φανερόν εκ τούτων.
CHAPTER VI
ARGUMENT
[But infinity must somehow exist; otherwise time would have a beginning and end, there would be indivisible magnitudes, and counting would come to an end (20Θ a 9-14).
The divisibility of spatial magnitude is potentially unlimited ; but this potentiality will never be realised by actual division into an unlimited number of parts. The infinite only exists in the same sense that a day exists, by continuously coming into being; but in spatial magnitude each part that is taken persists, whereas in time and the succession of generations it is superseded by the next (a 14-b 3).
In a sense the unlimited by way of addition is the same as the unlimited by way of division. The subtraction of equal
”Οτι δ’, ει μη εστιν άπειρον απλώς, πολλά _
1 [E omits rh iv. Bonitz conjectured οδτω* οι)5ί έν τότψ.— '
° [Ι have understood οίΐτω καί τό is τότψ (αημalsei), δτι ιτοιί, leaving the construction of the whole sentence rather irregular. Of. Met. 1067 a 81 τό yap is τότψ τού, τούτο Si
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whatever is in a place is ‘ somewhere/ So if the unlimited cannot be a quantum at all, because, if it. were, it must be of some definite quantity, such as two or three cubits length, these definite quantities being what Quantity denotes ; m the same way being in a place means being ‘ somewhere,’a and that means either above or below or in some other of the six directions ; but each of these is a limit.6
From all these considerations it is evident that an unlimited body cannot exist in accomplished fact.
CHAPTER VI argument (continued)
parts from a finite whole will finally exhaust the whole; but the subtraction of parts diminishing in a constant ratio will not. Conversely the addition of parts diminishing in a constant ratio will never construct a finite whole. In this sense a limited magnitude may be the actual seat of a potentially unlimited process (b 3-33).
The infinite is ‘ that of which there is always more beyond ’; ‘ that beyond which there is nothing ’ is the ‘ whole.’ The unlimited is analogous to the ‘ material ’ factor from which the ‘ whole ‘ is constituted by the ‘formal ’ (limiting) factor, and so cannot ‘embrace’ anything (b 33-207 a 32).—C.)
Yet, if we frankly deny that anything at all can be without limit, we commit ourselves to many state-
b [Hence, if an unlimited body were in a place, it would be limited (which is a contradiction); if not in a place, it cannot be α body.—C.]
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20ea in αδύνατα συμβαίνει, δήλον του τε γαρ χρόνου ἔσται Tiff αρχή καί τελευτή, καί τὰ μεγέθη ου διαιρετά είο μεγέθη, καί αριθμός ούκ ἔσται άπειρος, όταν δέ διωρισμένων όντως μηδετέρως φαίνηται ενδέχεσθαι, διαιτητοΰ δεΐ, /cal δήλον ότι πως μεν ἔστι 7τώϊ δ’ οΐί.
Αέγεται δή τὰ εἶναι τὰ μέν δυνάμει τὰ δέ έν-]β τελεχεία, και τό άπειρον ἔστι μεν προσθέσει ἔστι δέ καί άφαιρέσει. τό δέ μέγεθος οτι μεν κατ ενέργειαν ούκ ἔστιν άπειρον, εΐρηται· διαιρέσει δ’ έστἱν (ου γὰρ χαλεπόν άνελεΐν τὰ? άτόμους γραμμές)· λείπεται οΰν δυνάμει είναι τό άπειρον, ού δ«ΐ δε τό δυνάμει ον λαμβάνειν ώσπερ ει δυνατόν 20 τοΰτ’ ανδριάντα είναι, ώς και ἔσται τοντ άνδριάς, οΰτω και άπειρόν τι ο ἔσται ενεργείμ· άλλ’ έπεί πολλαχώς τό είναι, ώσπερ ή ημέρα ἔστι καί ο αγών τω αει άλλο καί άλλο γίνεσθαι, οΰτω καί τό άπειρον, καί γαρ επί τούτων εστί καί δυνάμει
“ [The doctrine of indivisible lines, ascribed to Plato and his successor Xenocrates, is discussed in Book Vt. chaps, i.-ii. See also Gen. Introd. pp, kxxii f., Ιχχκίχ note a, and Mr. Ross on Met. 992 a 20.—C.]
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merits that are obviously false ; for we should have to say that time had a beginning and will have an end, and that there are magnitudes that cannot be divided into magnitudes, and that numeration has a limit. So if we conceive the alternative to lie between the existence of some unlimited substance cognizable by the senses and there being nothing unlimited at all, we shall be landed in impossibilities either way ; so we must appeal to an umpire, who will obviously have to explain that in one sense the unlimited exists and in another sense not.
Now things may be said to exist as potentialities or as actualities ; and there may be an unlimited potentiality of additional terms to a convergent series, whether by addition or subtraction; and though we have seen that a magnitude cannot actually be increased beyond limit by multiplication, it may be divided into something smaller yet than any parvitude you choose to mention—for there is no difficulty in refuting the doctrine that there are such things as atomic lines.® It results that the unlimited exists as potentiality. But how are we to understand ‘ potentiality ’ here ? Not in the sense in which we say that the potentiality of the statue exists in the bronze ; for that implies that the whole of the bronze may actually become the statue, whereas it is not so with an unlimited potentiality, since it can never become an unlimited actuality. As to this we must not be misled by the ambiguity of the word ‘ is,’ for the only sense in which the unlimited is actualized at all is the sense in which we say that it ‘ actually is ’ such and such a day of the month, or that the games ‘ actually are ’ on; for in these cases, too, the period of time or the succession of 24,7
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206 β και ένεργεία· 'Ολύμπια γὰρ ἔστι καί τω δυνασθαι 26 τόν αγώνα γίνεσθαι καί τω γἱνεσθαι.	(
"Αλλως 8’ ἔν re τω χρόνιρ δηλον τὰ άπειρον καί επί των ανθρώπων καί επί τή? διαιρεσεως των μεγεθών, ολως μεν γάρ όντως εστί το άπειρον, τω αει άλλο και άλλο λαμβάνεσθαι, και τό λαμ-βανόμενον μεν αει είναι πεπερασμένον, ὰλλ αει γε έτερον και έτερον [ἔτι το εἶναι πλεοναχώς so λεγεται,1 ὥστε το άπειρον ου Set λαμβανειν ως γάδε τι, οἶον άνθρωπον η οικίαν, άλλ’ ώς ή ημέρα λέγεται καί ό αγών, οΐς το είναι ονχ ως ουσία τις γέγονεν, ὰλλ’ αει εν γενέσει η φθορφ, ει και πεπερασμένον, άλλ’ αει γε έτερον και έτερον] ὰλλ’ 206 b έν μεν τοΐς μεγέθεσιν νπομένοντος τοΰ ληφθέντος τούτο συμβαίνει, επί δὲ του χρόνου καί των ανθρώπων φθειρομένων ούτως ώστε μη έπιλείπειν.
Τὰ δέ κατά πρόσθεσιν τό αυτό εστί πως καί τό κατά διαίρεσιν εν γάρ τω πεπερασμένα) κατά 6 πρόσθεσιν γίνεται άντεατραμμένως· fj γάρ διαιρού-μενον όράται εις άπειρον, τούτη προστιθέμενον φανεΐται προς τό ώρισμένον. εν γάρ τω πεπερασμένο) μεγέθει αν λαβών τις ώρισμένον προσλαμ-βάνη τω αύτφ λόγω, μη τό αυτό τι τοΰ ολου μέγεθος περιλαμβανων, ου διέξεισι τό πεπερα-ιο αμένον εάν δ’ ούτως αϋξη τον λόγον ώστε αει τι τό αυτό περιλαμβάνειν μέγεθος, διέζεισι, διά τό
1 [#7·Ι τό είναι τλιοναχωι λέγεται Simpl. 4·95. 6, ΡΙηΙορ. 468. 8 (lemma): ότι τό είναι τλεοναχωε λέγεται E : om. cett. Philop. excised this sentence as not contained ‘ in the most accurate copies.’ Diels (Zur Textgesch. p. 32), held it to be a duplicate of άΧΧ έτεί ττολλαχύι . . . έτερον (11. 21-29), from another recension. Of Simplie, loc, eit.—
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events in question is not (like the statue-potentialities of the bronze) all actualized at once, but is in course of transit into and out of actuality as long as it lasts. The Olympic games, as a whole, are a potentiality only, even when they are in process of actualization.
Moreover, ‘ having no limit ’ is not quite the same thing as applied to time or to the human race a and as applied to the possibility of continuously dividing a 1 magnitude/ as it decreases. In all these cases, the ‘ absence of limit ’ may be regarded as the open ‘ possibility of more,’ the ‘ more ’ that is actually taken being always limited, but always different; but when this occurs in the case of magnitudes what is once taken remains ; whereas in the case of time or of the human race the parts taken are constantly perishing in such a way that the succession never fails.6
There is a certain process of unlimited addition that can be identified by reciprocity with unlimited division; for as we see the finite magnitude in process of division ad infinitum, so we shall find the process of addition tending to α definite limit. For if (1) one should take a definite piece away from a limited magnitude and then go on to take away the same proportion of what is left (not the same fraction of the original whole), and so on and so on, he will never work through to the end of the original magnitude ; whereas, if (2) he increases the proportion of the remainder which he takes away each time, so as to make the actual magnitude taken away always the same, then he will get
“ [The human race may never perish, but the individuals (or generations) of which it consists are always perishing.—C.]
6 [fir) imXchrei!!. Cf 208 a 8 iVa ή ytvcais μι) tviXeiTrg.—C.] 249
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206 b παν τ6 πεπερασμένου άναιρεΐσθαι ότωοΰν ώρι-σμένω. άλλως μεν ουν ονκ ἔστιν, όντως S’ ἔστι τὰ άπειρον, δυνάμει τε και επί καθαιρέσει. και εντελεχεία δε ἔστιν ως την ημέραν είναι λέγομεν 16 και τον αγώνα, καί δυνάμει όντως ως η ΰλη, καί ον καθ' αυτό ως τό πεπερασμένου, και κατά πρόσθεσιν δη ούτως άπειρον δυνάμει ἔστιν, ο ταύτό λεγομεν τρόπον τινα είναι τω κατὰ διαΐρεσιν αει μεν γάρ τι αύτοΰ ἔξω ἔσται λαμβάνειν, ου μέντοι υπερβάλει παντός ώρισμένου μεγέθους, ὥσ-20 περ επί την διαΐρεσιν υπερβάλλει παντός ώρισμένου καί αει ἔσται ελαττον. ώστε δέ παντός νπερβάλλειν κατά την πρόσθεσιν, ουδέ δυνάμει οΐόν τε είναι, εϊπερ μή ἔστι κατά συμβεβηκος εντελεχεία άπειρον, ώσπερ φασίν οι φυσιολόγοι το ἔξω σώμα του κόσμου, οδ ή ουσία ή άηρ η άλλο 26 τι τοιοΰτον, άπειρον εἶναι, ὰλλ* ει μη οΐόν τε εἶναι άπειρον εντελεχεία σώμα αισθητόν οντω, φανερόν οτι ουδέ δυνάμει αν εϊη κατά πρόσθεσιν, αλλ η ° For instance, let AO be a finite line divided at B, C, D, etc., so that
AB = JAO, BC = JBO, CD = JCO, and so on and so on.
Α	Β	C D'	O
Then the subtraction of AB, BC, . . . etc., from AO can go on for ever and there will always be some of ΛΟ left. And the addition of AB, BC, etc., can go on for ever without completing AO. But if the points are so placed that AB = BC = CD
Λ ΰ υ JJ
then the subtraction of AB, RC, and CD will exhaust AO and come to an end. And the addition of AB, BC, and CD will come to an end by completing ΛΟ.
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through to the end; for successive withdrawals of any constant magnitude, however small, will exhaust any limited magnitude whatever.11 The Unlimited, then, exists only the way just described—as an unlimited potentiality of approximation by reduction of intervals. Unlimitedness is never actual except in the sense in which we can say 1 the day ’ or ‘ the games ’ are actual, whereas as potentiality it is analogous to formless matter ; it never exists as a thing, as a determined quantum does. Accordingly, in this sense—as a potentiality—there is also ail infinite by way of addition, the thing we described as being in a way the same as the infinite by way of division, for in addition it will always be possible to find something beyond the total for the time being (in a convergent series) though the total will never exceed every assigned magnitude in the way that, in the direction of division, the result does pass every assigned magnitude and will always become still smaller. But, in the sense of exceeding every finite magnitude as the result of addition, the unlimited cannot exist even potentially, if we reject the hypothesis of the physicists who suppose some such actual substance as air or the like to have bodily existence outside the universe and to be unlimited. In that case indeed ‘ infinity ’ would incidentally have an actual existence, though not itself substantial. But if (as has been shown) it is impossible that there should exist any such sensible body, as an accomplished actuality, it follows tliaL there is not so much as a potentiality of a sum of additions extending beyond all assignable magnitude. The only potentiality of unlimited additions, then, is the additions that are the 251
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208 b ώσπερ εΐρηται άντεστραμμένως τη διαιρέσει- επει και Πλάτων διὰ τούτο δόο τὰ άπειρα εποίηαεν, ότι και επι την αΰξην δοκεΐ ύπερβάλλειν και εις so άπειρον lev αι καί ini την καθαίρεσιν. ποιησας μέντοι δυο ου χρηται- οϋτε γάρ εν τοι; άριθμοΐς το επι την καθαίρεσιν άπειρον υπάρχει (ή γάρ μονάς ελάχιστου) οϋτε επι την ανξην {μέχρι γάρ δεκάδος ποιεί τον αριθμόν).
’Συμβαίνει δέ τουναντίον άπειρον εΐναι η cl>s 207 α λέγουσιν· ου γάρ ου μηδέν ἔξω, ὰλλ’ οΰ αει τι ἔξω ἔστι, τούτο άπειρόν εστιν. σημεΐον δέ- και γάρ τούς δακτυλίους απείρους λέγουσι τού? μη έχοντας σφενδόνην, ότι αει τι ἔξω έστι λαμβάνειν, καθ' ομοιότητα μέν τινα λέγοντες, ου μέντοι 5 κυρίως- δει γάρ τοΰτό τε ύπάρχειν και μηδέποτε τύ αύτό λαμβάνεσθαι, εν δε τω κύκλω ού γίνεται όντως άλλ’ αεί το εφεξής μόνον 'έτερον, άπειρον μεν οΰν εστιν ου κατά ποσόν λαμβάνουσιν αει τι λαβεΐν εστιν έξω- οΰ δέ μηδέν έξω, τοϋτ έστι τέλειον και όλον. οΰτω γάρ όριζόμεθα τό όλον, ίο οΰ μηθέν άπεστιν, οἶον άνθρωπον όλον ή κιβωτόν-ώσπερ δέ τό καθ’ έκαστον, οΰτω και τό κυρίως,
° [See note on 201 b 20.—C.]
ι [The Platonists adopted from the Pylhagoreans the doctrine that all numbers are reducible to the numbers from one to ten, because after ten we go back to 1, 2, 3, etc. Theon Smyrn. p. 162 (Dupuis), Met. 1073 a 20, 1084 a 10.
—c-i
“ On circular movement see Book VIII. chap. ix.
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obverse of the subtractions regulated by successive divisions as already explained. And this is why Plato hiinsplf distinguishes between two ‘infinities,’ thinking that lie must have an infinite that could exceed all expansion as well as all reduction.0 But although he postulates such an infinity, he never makes any use of it; for in numbers he does not admit either reduction without limit (since the monad is the irreducible minimum), or increase without limit, for the series of numbers stops at the decad.6
The fact is that the unlimited is really the exact opposite of its usual description : for it is not that ‘ beyond which there is nothing,’ but that ‘ of which there is always more beyond.’ And this is really implied in rings that have no gem-sockets being called ‘ endless,’ because wherever you are you go on to more. But the analogy is not complete, for if anything is really to be ‘ endless ’ you must be able to go on, not only to ‘ more,’ but to what you had never gone over or done before ; and this is not so with the ring, for you keep on covering the same part of it once more and once more, and it is only the next point that is always different from the one before it.0 The unlimited, then, is that of which, however much you have taken, there is always more to take ; that of which there is nothing more to take is not unlimited, but whole or completed. For we define a whole precisely as that from which nothing is absent, for example, a ‘ whole man ’ or a ' whole chest/ And as with particular wholes, so when the word is used in the strict sense :d the Whole is that
a [Aristotle refers to the use of rb Ά\αν and rb wav to mean ‘ the universe ’—the whole ‘ in the strict sense,’ because Π is not also a part of any larger whole—C.]
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οἶον τό όλον οΰ μηδέν ἔστιν ἔξω· ου S’ ἔστιν απουσία ἔξω, οι3 παν, ο τι civ any}, ολον δέ και τέλειον η τό αυτό πάμπαν η σύνεγγυς την φύσιν έστίν, τέλειον δ’ ούδέν μη έχον τέλος4 τό δέ τέλος πέρας.
Δίο βέλτιον οίητέον ΐίαρμενίδην Μ,ελίσσου είρη-κέναι- ό μεν γάρ άπειρον τό όλον φησίν, ό δέ τό ολον πεπέρανθαι ' μεσσοθεν ίσοπαλές.’ ού γα,ρ λινόν λίνω συναπτέιν εστί τω άπαντι καί ολω τό άπειρον έπεί εντεΰθέν γε λαμβάνουσι την σεμνότητα κατο, του άπειρου—τό ' πάντα περιέχειν ' καί τό ’ παν έν έαυτω ἔχειν ’—διὰ τὰ έχειν τινα όμοιότητα τω όλω. ἔστι γὰρ τό άπειρον της τ οΰ μεγέθους τελειότητας ύλη καί τό δυνάμει ολον, έντελεχεία δ’ οΰ, διαιρετόν δ’ επί τε την καθαίρεσιν καί την άντεστραμμένην πρόσθεσιν ολον δέ καί πεπερασμένου ου καθ' αυτό άλλα κατ άλλο, καί ού περιέχει άλλα περιέχεται, fj άπειρον, διό καί άγνωστον ή άπειρον4 είδος γάρ ούκ έχει ή ύλη. ώστε φανερόν δτι μάλλον εν μορίου λόγω το άπειρον η εν όλου4 μόριον γάρ ή ύλη του ολου ώσπερ 6 χαλκός του χαλκού άνδριάντος. έπεί ει γε περιέχει έν τοΐς αίσθητοΐς, καί εν τοι? νοητοΐς τό μέγα καί τό μικρόν εδει περιέχειν τα νοητά4
“ [Parm. 8. 42 αύταρ έπεί πειραs πύματον τετελεσμένοι/ έατί Ι πάντοθεν ενκύκΚου σφαίρηε έναλίγκιον 6yKip, | μεσσόθεν Ισοπάλέε πάντρ.—C.]
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outside which there is nothing whatsoever ; whereas that from which something, no matter what, is missing and left outside is not, ‘ All.’ And ‘ whole ’ and ‘ complete/ if not absolutely the same, are very closely akin, and nothing is complete (teleios) unless it has an end (telos) ; but an end is a limit.
So Parmenides was nearer the mark than Melissos ; for Melissos speaks of ‘ the Whole ’ as ‘ unlimited/ whereas Parmenides sets boundaries to his ‘ whole/ that is ‘ equipoised on the centre/ “ For ‘ whole ’ or ‘ all ’ and ‘ unlimited ’ are terms that cannot run in double harness. What led them to give to the Unlimited the impressive attributes of ‘ all-embracing ’ and ‘ all in itself containing ’ was the fact that it has a certain resemblance to the whole; for the ‘ unlimited ’ is really the ‘ material ’ out of which a magnitude is completed, and is the potential, though not the realized, whole. It is ‘ divisibility without limit ’ in the direction of reduction or converse expansion, and is not any determined whole in itself, but only as the unlimited and ‘ material ’ factor of the whole which is constituted as such by the limiting and ‘formal’ factor. As ‘unlimited,’ then, it is embraced and not embracing. Therefore qua unlimited it is unknowable, since ‘ material,’ as such, is formless. So the unlimited were evidently better defined as a part than as the whole, in the sense in which ‘ part ’ means the ‘ material constituent,’ as bronze is a part or constituent of the bronze siatue. For, if in tlfings of sense the undetermined ‘ great or small ’ were the continent and not the contained, analogy would demand that in the noetic world also the unintelligible should embrace the Ideas which are tlie norm of intelligibility ; but it is contradictory 255
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207 α ατοπον δέ και αδύνατον τὰ άγνωστον καί το αόριστόν περιέχειν καί όρίζειν.
CHAPTER VIT
ARGUMENT
_ [γ’% number has α lower limit (‘one’), but no upper limit; whereas magnitude is potentially (though not actually) infinitely divisible, but cannot actually exceed every finite siue (207 a 33-b 21).
Infinity of time is derived from infinity of motion, and this from the continuity (infinite divisibility) of magnitude (b 21-27).
Κατὰ λόγον δέ συμβαίνει καί το κατά πρόσθεσιν μεν μη είναι δοκεΐν άπειοον όντως ώστε παντός 85 νπερβαλλειν μεγέθους, έπι την διαίρεσιν δέ εἶναι· 20Tb περιεχεται γάρ ως ή νλη εντός και τό άπειρον, περιέχει δέ το είδος.
Εόλόγω? δε και τό εν μεν τφ αριθμώ είναι έπι τό έλάχιστον πέρας έπι δέ τὰ πλεΐον αει παντός ύπερβαλλειν πλήθους, έπι δέ των μεγεθών τουναντίον έπι μέν τό ελαττον παντός ΰπερβάλλειν 5 μεγέθους έπι δέ τό μεΐζον μη εἶναι μέγεθος άπειρον, αίτιον δ’ ότι τό εν ἔστιν αδιαίρετον, ο τι περ αν έν ή, οἶον άνθρωπος εΐς άνθρωπος και ου πολλοί· 6 δ αριθμός έστιν ένα πλείω και πόσ <χττα· ὥστ ανάγκη στήναι έπι τό αδιαίρετον (τὰ γάρ δόο και τρία παρώνυμα ονόματα έστιν, 256
PHYSICS, III. vi.-vn.
and impossible that the unknowable and undefined should embrace and define anything.
CHAPTER VII argument (continued)
Mathematicians do not require an actual infinite magnitude (b 27-34).
The infinite is ‘ material cause ’; its essence, shortage ; its subject, the sensible-continuous. Bence it is that which is embraced or contained rather than the continent (b 34-208 a 4).—C.]
Ιτ follows also from the rationale of infinity that it cannot exceed all magnitude, but depends on the principle of division ; for since it is analogous to the ‘ material ’ it is contained, whereas it is the ‘ form ’ that is the continent.
It' is also quite as it should be that in number there should be an inferior limit, whereas it is always possible to transcend any given number, but that in magnitudes, on the other hand, it should always be possible to make the small smaller, but there can be no magnitude of unlimited greatness. The reason is that unity, as unity, is atomic, the human unit, for instance, being one man and not more than one ;a whereas number is of more units than one, and specifically of ‘ so many,’ so that you cannot go further back than the indivisible (for ‘ two ’ and ‘ three,’ that is, two ones and three ones, are both numbers, qua more than one, but different “ See Gen. Introd. p. Ixxxv, and p. 29, note a. ~
VOL.
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207	b 10 ὁμοίως δὲ και τών άλλων αριθμών 'έκαστος), έττι δέ τὰ πλοίον αει ἔστι νοησαι· άπειροι γαρ αἱ διχοτομίαι του μεγέθους■ ώστε δυνάμει μεν εστιν, ενεργεία δ’ οί, ὰλλ’ αεί υπερβάλλει το λαμβανό-μενον παντος ώρισμένου πλήθους, ὰλλ’ ου χωριστός ο αριθμός οντος της διχοτομίας, ουδέ μένει 16 ή απειρία άλλα γίνεται, ώσπερ και ό χρόνος και 6 αριθμός τον χρόνου, επί δὲ των μεγεθών τουναντίον έστίν διαιρείται μεν γάρ εις απειρα το συνεχές, επί δέ τό μεΐζον ούκ εστιν άπειρον, όσον γάρ ενδέχεται δυνάμει είναι, καί ενεργεια ενδέχεται τοσοΰτον εἶναι- ώστε, επεί άπειρον ούδέν 20 εστι μέγεθος αισθητόν, ούκ ενδέχεται παντός υπερβολήν εΐναι ώρισμένου μεγέθους· είη γάρ αν τι τον ούρανοϋ μεΐζον.
Τὰ δ’ άπειρον ου ταντόν εν μεγέθει καί κινήσει καί χρόνω, ως μία τις φύσις, άλλα τό ύστερον λέγεται κατά τό πρότερον, οἶον κίνησις μεν ότι τό μέγεθος εφ’ οΰ κινείται η άλλοιοΰται η αύξά-
0 [παρώνυμα are defined as things which derive their name from another name, with a difference of termination, e.g. ‘ grammarian ’ from ‘ giammar' (Oat. 1 a .11). ‘Two’ and ' Three ’ (etc.) might be regarded as the dual and plural (grammatical ‘ numbers ’) ot‘ one.’ Simplic. 505. 18 explains that every number derives Us name from the number of ones it contains : ‘ two ’ means ‘ that which consists of two ones,’ and so on.—C.]
h See Gen. Introd. pp. lxxxix f.
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numbers, qua two or three respectively, and so with the rest).® But since you can always make another division of a magnitude into two, however many divisions you have already made to get it, you can always conceive a higher number of divisions than any given number however great ; consequently the ‘ possibility of more ’ is always there as a potentiality that cannot be exhaustively realized, but can be carried on through a greater than any assignable number of steps. This inexhaustible ‘ number,’ however, is not separable from the dichotomy, and its ‘ unlimitedness ’ is not an accomplished thing like the magnitude itself that is the subject of the dichotomies, but is the accompaniment of the process of dichotomy, always in the making and never made ;6 just like time, and the numerical register of time. So number cannot be reduced below unity, but can be increased indefinitely ; but the reverse is true of magnitude ; for a continuous magnitude can be divided beyond any given smallness, but cannot be increased above every given greatness. For any magnitude that can exist potentially can exist actually ; so since, as we have seen, nothing sense-perceived can be unlimited, a magnitude in excess of every finite magnitude is an impossibility ; it would have to transcend the heavens.
Again ‘ unlimitedness ’ does not stand for the same thing in magnitude, movement, and time, but differs in accordance with their several natures in a determined order of priority. For continuity, in which the unlimited potentialities inhere, has a stable existence in magnitude, but movement (including modification and growth) is continuous because the magnitude over which lL takes, place is so, and time
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207 b 25 verai, ό χρόνος Be διὰ τήν κίνησιν. νυν μιν ουν χρώμεθα τούτοις, ύστερον δε πειρασόμεθα λέγειν και τί ἔστιν έκαστον καί διότι παν μέγεθος εις μεγέθη διαιρετόν.
Ούκ άφαιρεΐται δ’ ό λόγος ουδέ τούς μαθηματικούς την θεωρίαν, άναιρων ούτως εἶναι το άπειρον ώστε ενεργεία είναι επί την αύζην ως άδιεζίτητον so ουδέ γάρ νυν δέονται του απείρου ούδέ χρώνται, αλλά μόνον είναι όσην αν βούλωνται την πεπερα-σμένην τω δέ μεγίστω μεγέθει τον αυτόν ἔστι τετμησθαι λόγον όπηλικονοϋν μέγεθος έτερον, ώστε προς μέν τα δεΐξαι έκείνοις ούδεν διοισει, τό δ’ είναι έν τοις ούσιν ἔσται μεγέθεσιν.
36 Έπεΐ δὲ τὰ αἴτια διηρηται τετραχώς, φανερόν 208 α οτι ώς ύλη τό άπειρόν ἔστιν αἴτιον, και οτ ι το μέν είναι αντω στέρησις, τό δέ καθ’ αύτό ύπο-κείμενον τό συνεχές καί αισθητόν, φαίνονται δέ πάντες καί οἱ ὰλλοι ως ύλη χρώμενοι τω σπείρω · διό καί άτοπον τό περίεχον ποιεΐν αύτό άλλα μη τό περιεχόμενον.
CHAPTER VIII
ARGUMENT
[Α final reply to the considerations urged (chap, io.) in favour of the existence of something infinite.—0.]
£ Λοιπόν δ’ επελθεΐν καθ' ους λόγους-τό άπειρον
« [0/. Bk. IV. chap, xi. 219 a 12 (ρ. 385). Literally, ‘ viz. a change (is called infinite) because the magnitude over which the change—of place or quality or size—takes place (is called infinite); and time (is called infinite) because the change (it measures is so).’—C,]
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is so because it is the comparative register of movements.® For the present, however, we shall deal with them all as we want them, though we shall not forget presently to attempt to give an account of what, each of them is, and why every magnitude is divisible into magnitudes.6
Nor does this account of infinity rob the mathematicians of their study ; for all that it denies is the actual existence of anything ·βο great that you can never get to the end of it. And at a matter of fact, mathematicians never ask for or introduce an infinite magnitude ; they only claim that the finite line shall be of any length they please ; and it is possible to divide any magnitude whatsoever in the same proportion as the greatest magnitude.0 So that the question under discussion does not affect their demonstrations ; whereas actual dimensional existence can only be found in actually existent magnitudes.
As to tlie so-called ' four causes ’ or determinants, it is obviously the ‘ material determinant ’ to which the unlimited must be referred, and its essence is ‘shortage/ while the subject in which it properly inheres will be the sensible-continuous. All other thinkers, too, agree in working with the unlimited as the ‘ material ’ (rather than formal) determinant; hence it is absurd to regard it as that which contains rather than as that which is contained.
CHAPTER VIII
Ιτ remains to disarm the considerations urged in 6 Sec Boole IV. chaps, xi.-xiil.
0 [So they can obtain a line as small as they want.—C.] 26l
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είναι δοκεΐ ου μόνον δυνάμει ὰλλ’ ώς άφωρισμένον τα μιν γάρ εστιν αυτών ούκ αναγκαία, τὰ δ’ έχει τινας έτέρας αληθείς απαντήσεις.
Ούτε γὰρ ἴνα ή yeveois μη έπιλείπη, άναγκαΐον ένεργεία άπειρον είναι σώμα αισθητόν ενδέχεται γάρ την βατ όρου φθοράν θατέρου είναι γένεσιν, πεπερασμένου οντος του παντός.
Ἔτι. το άπτεσθαι καί το πεπέρανθαι ετερον. το μεν γάρ πρός τι και τινός (άπτεται γαρ παν τινος) καί τών πεπερασμένων τινι συμβέβηκεν το δέ πεπερασμένον οΰ πρός τι. οϋδ’ άφασθαι τω τνχοντι του τυχόντος εστιν.
Τὰ δέ τη νοήσει πιστευειν άτοπον ου γάρ έπ'ι του πράγματος ή ύπεροχη και ή έλλειφις, ὰλλ’ έπ'ι της νοήσεως. έκαστον γάρ ημών νοησειέν αν τις πολλαπλάσιον έαυτοΰ αϋζων εις άπειρον ὰλλ’ ου διὰ τούτο ἔξω του άστεός τις εστιν η του τηλικοΰδο μεγέθους ο εχομεν, δτι νοεί τις, ὰλλ’ οτι εστιν τοΰτο δέ συμβέβηκεν. 6 δέ χρόνος και
0 [See 203 b 18. The argument that there must be an inexhaustible reservoir (άρχν) from which things may come into existence ia ascribed to Anaximander. (Of Diels, Vors.
2. H.)—C.|
" [Of. SOS b 20, the argument: ‘ What is limited is always limited by coming up to something Upis τι περαίνει»), so there can be no (absolute) limit, if one thing must always come up to another.’—C.]
0 [Literally, ‘ nor is contact possible betwopn any two things you choose to mention.’ This seems to be a distinct point in which ‘ being in contact ’ differs from ‘ being limited.’—C.]
» [Of. 203 b 22, 1 Number is thought to be infinite, because we can always conceive something beyond any limit.'—C.]
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support of the existence of the unlimited not only as a potentialitj’ but as actually compassed. Some of them do not follow as alleged from the admitted premises; and the rest can be met along some other line of sound reasoning,
(1)	Admitting that things never cease to come into being,“ it does not follow that there actually exists some sense-perceptible body unlimited in quantity ; for though the sum of things be limited, things may-come out of and pass into each other without end.
(2)	Again, being in contact and being limited are different things.6 Contact is a relation with something else, for there must be something to touch the touched ; and this may happen to something limited incidentally ; but 1 being limited ’ is not a relation. Also a limited thing need not be touched by a thing homogeneous with itself and cannot be touched by any other.0
(3)	It is futile lo trust to what wc can conceive as a guide to what is or can be ;d for the excess or defect in such a case Hes not in the thing but in the conceiving. One might conceive any one of us to be many times as big as we are, without limit; but if there does exist a man too big for the city to hold,8 for instance, or even bigger than the men we know of, that is not because we have conceived him to exist, but because he does ; and whether we have or have not conceived him to exist is a mere incident.
Time and movement are indeed unlimited, but
[?£ω του iltrreos should mean ‘ outside the city ’—α distinct illustration, Philoponus, 495. 6, says the most accurate copies did not contain toO dtrreos but only ίξω τοι? τηλίκούτου μο-γίθου5 (τουτίστιν οΰ Ζχομον οΐ άνθρωποι). See Diels, Zur Textgesch. ρ. 39.—C.]
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208	a ή κίνησις άπειρα εστι, καί ή νόησις, ούχ νπο-μενοντος του λαμβανομενου. μέγεθος δέ οϋτε τη καθαιρεσει οϋτε τη νοητικη αυξήσει εστίν άπειρον.
Αλλὰ περί μεν του απείρου, πώς εστι καί πώς ουκ ἔστι καί τί ἔστιν, εΐρηται.
“ ΓO»·, ‘ Time and movement are infinite only as processes in which any part you take does not subsist, and it is the same with our conception of them (i.e., our conception can always reach out to further time and further change, but never embrace infinite time or infinite change as a completed whole); while magnitude (though infinitely divisible potentially) is not actually reduced to the infinitely small by
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only as processes, and we cannot even suppose their successive stretches to coexist.
All parts of a given magnitude do indeed coexist, but neither by reduction nor by expansion can its unlimited divisibility be actually carried into execution.1*
So much as to the unlimited, the sense in which it exists and does not exist, and wliat it is.
subtraction nor actually increased to the infinitely great by a process of augmentation that we conceive.’ These may be taken as further arguments that our unlimited power of conception cannot establish the existence of infinites other than those Aristotle has recognized.—C.]
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BOOK IV
INTRODUCTION
Tira Greek tOpos, to the cliscussjon of which tlie first aoction (Chaps, i.-v.) of this Book is devoted, may mean either ‘ place ’ (Latin locus) ur ‘ space ’ (Latin spatium) ; but what Aristotle is directly concerned with here u only ‘ place,’ implying ‘ position,' and not abstract or absolute ‘ apace ’ at all.
Failure to understand this has led to grotesquo misconceptions of Aristotle’s teaching and depreciation of his intelligence.
When, in answer to the ijucstion ‘ where is it f ’ wc mention the ' place ’ that a thing is in, wliat exactly do we mean by ‘ place ’ ?
The question had been confused by Zeno’s attempt to show that the conception of things moving, or changing their places, or being in ‘ places ’ at all, must involve us in hopeless contradictions ; and Aristotle, who, unlike Zeno, believes in the reality both of time and of place, begins his investigation, as usual, by asking how wc currently use the word, and what are the perplexities in which it seems to land us. But from the very first he keeps firm hold of the principle that would now be expressed as ‘ the relativity of positionA To speak of the ‘ absolute ’ position or place—either of a point or of tlio universe—would have been unmeaning to him, because ‘ position ’ only exists in relation to some ‘ frame of reference.’ “ 11
11 Compare Clerk Maxwell’s dictum (under the heading of “ Absolute space ”) that anyone “ who will try to Imagine
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It in impossible, then, to assign any place to the universe as a whole, and since Aristotle’s universe was bounded by the outmost heavenly sphere it was impossible to assign to that sphere (regarded as a single whole) any place at all.
But Al'istoile’s universe haa determinate dimensions, although it has no place. A tiling's place, then, is not constituted l>y its own dimensions, nor can anything be its own place.
So the universe is α body, ον mass, that lias no place, because there is nothing elyc that, it is in. Can there also -—actually or conceivably—be a ‘ place ’ that ‘ has nothing
It is obvious that this question may raise speculations (is to ‘ void spaces ’ between, or within, the material constituents of the universe, just as the ‘ unplaced ’ universe itself suggests speculations aa to an ‘ unmeasurable void ’ outside it. Thus a discussion of the ‘ void ’ which is the subject of the second section of this Book (Chaps, vi.-ix.) naturally dovetails into the discussion of ‘ place ’ in the first section. Thus it happens that suggestions, at least, of ‘ space ’ or * spaces ’ are, so to speak, always there in the offing, though Aristotle only indirectly concerns himself with them here. Wc may take it that Kevin [ = void] comes much nearer to our “ space ” than Tiros [ = place]
We tum now to the direct examination of Aristotle’s doctrine of ‘ place.’ To the question ‘ Where is the wine ? ’ the answer may be ‘ In the flask ’ or ‘ In tlie chest ’ or ‘ In the house,’ and so forth, till we come ultimately to ‘ Under heaven.’
Now of these answers it is only tlio first that tells us of the ‘ proper ’ place of the wine, which it has all to itself. The other answers refer us to places ‘ common ’ to the wine and to other tilings. But tliey all assigti some kind of physical limit, within which the wine is contained—the wine only, or the wine together with certain other things.
the state of a mind conscious of knowing the absolute position of a point will ever after be content with our relative knowledge” (Matter and Motion, London, 1876, p. 20).
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In developing the implications of this all-important distinction between a thing’s proper place and a place which is common to it and other things, it may be helpful to vary Aristotle’s illustrations.
Suppose a stone to be sinking through a body of water (or a bubble lisirig through it). What is its proper placo at any moment ? Aristotle would answer ‘ The aqueous surface which at that moment constitutes its immediate envelope.’ This is vital to his conception of a place-proper. The place-proper of the stone, at any moment, is not tlio whole body of water but the aqueous surface immediately enveloping it at that moment, and so too the proper place of the wine, as conceived by Aristotle, is not the bottle aa a whole, but the inner surface of the bottle. It is therefore (like any other surface, or length, or extension) a reality, and even a quantitive reality, for things really are long, and j as l so long, and really have surfaces of definite dimensionality and (in case of a spherical surface, for example) capacity. But an actual surface cannot exist apart from some physical body whose surface it is.
Hence, for a body to be in a place it must be regarded as itself continuous, but as differentiated from its body-continent. Undiflerentiated portions of the water in a flask, for instance, are ' in ’ the whole mass, as the ‘ part ’ is ‘ in the whole,’ but not as thfi located in the location, or the content in the continent. But if a definitely limited vortex could arise within the mass it would be differentiated. by its motion from its stationary aqueous envelope, and the surface of the latter, in contact with the vortex, would be its ‘ place.’ Conceptually a continuous mass can be subdivided indefinitely, but since surfaces cannot constitute a mass any more than points can constitute a line, there must always be some continuous mass between an$- two ‘ places.’ “ Thus a ‘ place ’ is never
° Aristotle, not being an atomist, undoubtedly believed in the continuity of the ultimate matter, so that, for instance, however thin the concentric laminae into which we suppose a sphere to be divided, there must always be undivided matter between the inner and the outer surfaces of any one of them.
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‘ in another place ’ in the sense in wliiuh a content is in its continent.
A budy, then, is in a place constituted by a suvfacn of the body-contirmnt; and this surface, though not itself a physical body, must pertain to some physical body, of which it is the suiface. And that physical body (except in the case of the supreme heaven) must itself have a place. So, as we travel outwards, reaching, at every step, a place which is tlie propel1 place of the body-continent wchave last reached (and the common place of it and of everything within it), we come ultimately to the inner surface of tlie revolving heaven, which ig the universal place and ih itself unplaced. Compare Gen. Introd. p. lxviii.
Thia inner celestial surface, as a Tt-hole, is stationary as to its position relatively to the Earth, and it determines its own centre geometrically. Together with the surface of the Earth (which Aristotle regards as fixed. Introduction to Chap. V. p. 318), this heavenly sphere and its centre form a universal frame of reference, in relation to which all things can have geometrically determined places assigned to them. These cosmic places, so determined, are absolutely fixed and immovable, with respect to the universal frame of reference, but tlicy are not physical places, as defined by Aristotle. Thus, if a vessel is moved about, with its content in it, the content remains in the same physical place; while that physical place itself (incidentally to the movement of the vessel whose inner surface it is) is changing its cosmically determined place, or site.
Thus, if tlie surfaces of lamina Β divide it from lamina C within it and from lamina Λ outside it, the inner surface of Β (coinciding with the outer surface of C) will constitute C’s proper pluee, and also tlie place ‘ common ’ to C and to all that is within it. Whereas the outer surface of Β will coincide with the inner surface of A, which constitutes its (B’s) proper place, and also Uie place ‘ common ’ to it (B) and all that is within it.
Adjustments to less simple and symmetrical cases involve no new principle. The special case of rotation is treated in the Introduction to chap. v. p. 317.
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It is obvious tliat dire confusion will arise if physically determined places and geometrically determined sites arc confounded. Yet they are both ultimately referred to the same frame of reference, and can both be naturally called places (ttipoi). It ia Aristotle’s concern to bring order into the chaos that these confusions have created.
Returning now to the question ‘ Can there be a place with nothing in it ? ’ we sec at onco that Aristotle would have had no hesitation in declaring that at any rate there is no such place ; for ho legarrled the universe as a.plenum, with no inter-atomic or inter-corporeal void or voids within it. And moreover lie thought he could prove that Democritus anil other believers in tho ‘ void,’ while defining it aa ‘ nothingness/ actually assigned physical attributes and activities to it which made it a ‘ something·.’
Inside a place, therefore, Aristotle believed there was always a physical substance witli dimensional extension of its own ; its ‘ place,’ being tlio inner surface of some other body, was coincident with its own outer surface.
This insistence that the ‘ place ’ of a thing embraces it and is not something intrapenetrant with it (the “ space ” it occupies, as we might say), is vital to Aristotle’s statement of his case. If it were no move than a matter of definition, it would, in Aristotle’s opinion, be higldy serviceable in cleaving away confusions. But to him— with his disbelief in the ‘ void. ’ and his conviction that to identify ‘ place ’ with it was to make it share its veiled materiality—it was more than u matter of definition. Compare the section on the ‘ void/ pp. 328 ff.
But in warring against the conception of a ‘ place ’ as a something inside the body-continent in addition to the content, but coinciding with and interpenetrating that content throughout its volume, Aristotle of course did not mean to'deny the obvious fact that there are measurable intramural distances (so to express it) from point to point of tlie surface-continent itsulf, as measured across it. Every such surface-continent, if rigid, lias a defimto dimensional ‘ capacity,’ and such capacity is exactly equal to the dimensional ‘ extension ’ of the content. In tlio 271
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oaso of α bottle the snrface-rontinent determines the form, or shape, of th(> lluid content. In the case of the sinking stone, on the other hand, it i<< the surface of the contained body as it passes through the fluid that determines the («‘(instant) form of the changing surface-continent. But in cither case tlie capacity of Ihe ‘ place ’ and the extension of thp ‘ placed ’ remain dimensionally equal to each other. Λι νΙοΙΙο repeatedly ami expressly insists on this dimensional cijiiahty, and his use of the word cltOra. (which limy I'onvoniiMitly lie translated by ‘ room ’) as a synonym of tripos (place) shows that lie never los,t siglit of it.
Aristotle, then, denies that there is such a thing as a really empty ‘ place with nothing in it.’ But does his teaching preclude the conceptual possibility of such a thing <
It appears from Thcmistius (4tli century) that Galen (L’nd century) pushed tlic hypothesis of a ‘ vessel with nothing in it,’ unci drew theoretical conclusions from it hostile to Aristotle's philosophy. Tliemistius himself can on]γ answer that the hypothesis is absurd, and that if tlie content of α brazen vessel, for instance, could be taken out of it without the entry of sonietliing else, tlie vessel, however rigid, would collapse, like a bag or bladder.
But let us suppose the air-pump, or some analogous invention, to have suggested to Aristotle the possibility of a really ‘ exhausted ’ receiver. It might no doubt have disturbed bis system in many ways, but as to the matter now in hand I cannot think it would have disturbed him at a!].
He would have said : The whole actual universe has no place, but it might conceivably have had one, if there had been something more outside it (though it would not then have been the whole universe), and therefore, though not an actual content (there being nothing tTj contain it), it is—so far as its own composition is concerned—a potential content. Just so, the inner surface of a rigid receiver, or vessel, if it lmd really nothing in it, would not actually lie u ‘ place ’; because it would not be the place of anything, ami tliat which is not the place of anything is not 272
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a place at all. But it would be a potential place, and would hiive an inherent ‘ rapacity ’ of definite dimensional magnitude.
Finally (to return to the ‘ unplaced ’ universe), does Aristotle (as has boon alleged) boliove that ‘ space ’ is limited, and that there ‘ is no more of it outside the heavens ’ ? Far from it. He does indeed hold that there is nothing 1 outside everything, yet embracing everything, including itself.’ But he expressly says that, conceptually, wc can project a lino beyond the limit of the universe, ivluck implies, of course, that the univei'se itself might conceivably liavo been dimensionally greater or smaller than it ih. There is no limit to its conceptual dimensions, then, but, whatever its dimensions might be, an actual universe must liavo an actual limit. For to speak of a universe at once actual and limitless would be to Arietotlu a contradiction in terms ; since it would be speaking of ‘ the realized whole of that of which there is Still some more.’
Thus Aristotle evades, if you like, or fails to recognize, the metaphysical problem of “ abstract space.” But he does not talk the nonsense about it witli which he lias sometimes been discredited.
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CHAPTER I
ARGUMENT
What account are wc to five of the place ‘ in' (‘ on,’ or ' at ’) which wo say a thing is, and from which it may pass to another ' place ’ ?
All things in Nature arc capable of passing from this place to that, but the heavenly bodies arc susceptible of no other change, such as change of quality or size. Thus ‘ local mobility ’ is the most universal phenomenon that the natural philosopher has to consider ; and the very language in which we, describe every other mode of ‘ passing from this to that ’ lis (every other trans-ition-n/ change, that is) is derived from terms that primarily apply to local movement.
Clearly, then, the natural philosopher must give some account of the ' place ’ from and to which things move1· (208 α 27-32).
0 Note that in Greek there is a single word (kinesis) the primary meaning of which is ‘ movement,’ in the literal and local sense, but which can receive, without violence, α much wider derivative and exfended sense than it is possible to give, to ‘ movement ’ in English. Hence Icintsis may always stand for the typical representative of every laind of transition, and may‘often be applied as an inclusive appellation of all transitions,—the passage from one enlour to unother, for instance, or the growth from a sapling into u tree. The translator must meet the difficulty thus encountered as best he can, and in different ways according to the context.
When Aristotle wants an exclusive term for 1 lucal move-
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CHAPTER I
ARGUMENT (cOlllillUeil)
But it is no easy matter to meet this reasonable, demand; for there turn out to he many assertions about the place of things which we should be inclined to accept without misgiving as points of departure, but which lead us to mutually contradictory conclusions.
To begin with, the phenomenon of ' displacement ’ seems to establish the ' place-continent ’ as something distinct from its 'content.'
And since the centre and periphery of the universe are cosmic ' places,’ and the centre seems to have an influence on the movement of heavy bodies and the periphery on that of buoyant ones, cosmic ‘ place ’ seems not only to be distinct from its contents but to have a certain power of influencing things to come to it (8 a 32-b 16).
ment ’ lie employs the word phora. Tins includes both movement in a straight line (the translation of modem tevt-books of mechanics) and movement round a fixed point (rotation). Aristotle was well aware of the principle that “ any displacement of a body may be effected by a translation combined with a rotation” (Anthony and Brackett, Text-booh of Physics, New York and London, 1908, p. 10). But he had no technical term for ‘ translation.’ In muny connexions phora is V>es.t translated not by ‘ local movement ’ but by the more ‘ active ’ or ' passive ’ terms (as. the case muy be) of ‘ trend ’ or ‘ vectiun.’
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ARGUMENT (continued)
The primary and stable character of cosmic directions and positions vindicated and illustrated (b 16-25).
Heal existence of place assumed m the definition of ‘ vacancy ’ and accepted by Hesiod—but seems very amazing. For what can it be ? It has dimensions, but how can it be a body ? If as ‘ continent ’ it is distinct from its ‘ content,’ is every point in it (fur in that which has dimensions there must he points) a ‘ point-continent ’ distinct from the ‘ point contained ' m it * 1 Is it compounded of elements f Hardly ; for if its elements were conceptual it could have no concrete dimensions, which it. has. And if its elements were physical it would be palpable to the senses (and most of all to the
'Ομοίως δ1 ανάγκη καί περί τόπου τον φυσικόν ώσπερ και περί άπειρου γνώριζειν, ει ἔστιν ή μή, και πως εστι, και τί εστιν.
Τά τε γάρ ον τα πάντες νπολαμβάνουσι είναι που (τό γὰρ μη ον ούδαμοΰ εἶναι- ποΰ γάρ εστι τραγέλαφος η σφίγξ;) και της κινησεως ή κοινή μάλιστα και κυριωτάτη κατά τόπον έστἱν, ήν καλοΰμεν φοράν.
"Εχει 8έ πολλό,ς απορίας τί ποτ’ εστιν 6 τ οπος· ού γάρ ταύτον φαίνεται θεωροΰσιν εζ απάντων των υπαρχόντων, ἔτι 8’ ουδ’ εχομεν ούδεν παρά των άλλων οΰτε προηπορημενον οϋτε προευπορη-μενον περί αύτοΰ.
"Οτι μεν οδν εστιν 6 τόπος, δοκει δήλον είναι
“ Aristotle himself cIops not accept this “ general opinion." Only bodies luve locality, anil other thinps than bodies
1 exist.' Cf. Introduction, pp. 268 ff., also Chap. iii. ot' this Book, on the ambiguity of ‘ in.’
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argument (continued)
primary sense of touch), which it is not. Is it then itself an element ? No ; for nothing is ‘ made of it.’ It is not the material of anything, therefore, nor can we imagine it to be any of the other three causal or essential determinants.
And, if it exists, ‘ where ’ does it exist ? And if it exactly fits its content docs it grow when its content grows 1 Bow
These arc the perplexities to which ‘ common assumptions ' lead us. iVc must start again, therefore, and assume nothing on the ground that it is ‘ commonly ’ assumed, not even that such a thing as ‘ place ’ exists at all (8 b 25-0 a 30).
The Natural Philosopher lias to ask the same questions about ‘ place 1 as about the ‘ unlimited ’; namely, whether such a thing exists at all, and (if so) after what fashion it exists, and how we are to
define it.
It is generally assumed that whatever exists, exists ‘ somewhere ’ “ (that is to say, ‘ in some place ’), in contrast to things which ‘ are nowhere ’ because they are non-existent,—so that the obvious answer to the question “ where is the goat-stag or the sphinx ? ” is “ nowhere." And again the primary and most general case of ‘ passage ’ or transitional change from ‘ this ’ to ‘ that ’ is the case of local change from this to that' place.’
But we encounter many difficulties when we attempt to say what exactly the ‘ place ’ of a thing is. For according to the data from which we start we seem to reach different and inconsistent conclusions. Nor have my precursors laid anything down, or even formulated any problems, on this subject.
To begin with, then, the phenomenon of' replace-
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2081) e/c της άντιμεταστάσεως· όπου γάρ ἔστι νυν ΰδωρ, ενταύθα έξελθόντος ώσπερ εξ αγγείου πάλιν αήρ ένεστιν, ότε δε τον αυτόν τόπον τούτον άλλο ι τι των σωμάτων κατέχει·1 τοΰτο δη των έγ-γινομένων καί μεταβαλλόντων έτερον πάντων είναι δοκεΐ· εν ὥ γὰρ αήρ εστι νυν, ύδωρ εν τουτω πρότερον ήν, ώστε δήλον ως ήν ό τ οπος τι και ή χώρα ετερον άμφοιν, εις ήν καί εξ ής μετέβαλον.
Ἔτι Se αἱ φοραϊ των φυσικών σωμάτων και απλών, οἶον ιτυρός καί γης καί των τοιοΰτων, ου Κι μόνον δηλοΰσιν ότι εστι τι ό τοιτος, ὰλλ’ ότι καί 'έχει τινα δύναμιν, φέρεται γάρ έκαστον είς τον αύτοΰ τόπον μη κωλυόμενον, το μεν άνω τὰ δέ κάτω· ταΰτα δ’ εστι τόπου μέρη καί είδη, τό τε άνω καί το κάτω καί αι λοιπαί τών εξ διαστάσεων. α “Εστι δέ τὰ τοιαΰτα οΰ μόνον προς ημάς, το άνω και κάτω καί δεξιόν καί αριστερόν ήμΐν μεν γάρ ουκ αει τό αυτό, αλλά κατά την θέσιν, όπως αν στραφώμεν, γίνεται, διό καί ταύτό πολ-λάκις δεξιόν καί αριστερόν εστι καί άνω καί κάτω καί πρόσθεν καί όπισθεν εν δε τη φύσει διώρισται χωρίς έκαστον, ου γάρ ο τι έτυχέν εστι τό άνω 20 ὰλλ’ οπού φέρεται τό πυρ καί τό κοϋφρν ομοίως δε καί τό κάτω ούχ ο τι έτυχεν ὰλλ’ όπου τὰ
1 [Ι have rcpunetualed, taking ore ΰέ to mean ‘and at another time.’ Cf 209 b 26.—C.]
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ment ’ seems at 'once to prove the independent existence of the ‘ place ’ from which—as if from a vessel—water, for instance, has gone out, and into which air has come, and which some other body yet may occupy in its turn; for the place iteelf is thus revealed as something different from each and all of its changing contents. For 1 that wherein ’ air is, is identical with ‘ that wherein ’ water mas; so that the ‘ place ’ or ' room ' into which each substance came, or out of which it went, must all the time have been distinct from both of the substances alike.
Moreover the trends of the physical elements (fire, earth, and the rest) show not only that locality or place is a reality but also that it exerts an active influence; for fire and earth are borne, the one upwards and the other downwards, if unimpeded, each towards its own ‘ place,’ and these terms—' up ’ and ‘ down ’ I mean, and the rest of the six dimensional directions—indicate subdivisions or distinct, classes of positions or places in general.
Now these terms—such as up and down and right and left, I mean—when thus applied to the trends of the elements are not merely relative to ourselves. For in this relative sense the terms have no constancy, but change their meaning according to our own position, as we turn this way or that; so that the same thing may be now to the right and now to the left, now above and now below, now in front and now behind ; wliereas in Nature each of these directions is distinct and stable independently of us. ‘ Up ’ or ‘ above ’ always indicates the ‘ whither ’ to which things buoyant tend ; and so too ‘ down ’ or ‘ below ’ always indicates the ‘ whither ’ to which weighty 279
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208	b ἔχοντα βάρος καί τὰ γεηρά, ώς ου τη θέσει.
διαφέροντα μόνον αλλά καί τη δυνάμει. 8ηλοΐ δέ καί τὰ μαθηματικά■ ονκ όντα γάρ εν τόποι όμως κατά την θέσιν την προς ημάς έχει 8εζια 2δ και αριστερά, ώστε μόνον αυτών νοεΐσθαι την θέσιν, ὰλλὰ μη έχειν φύαιν τούτων έκαστον.1
Ἔτι οἱ τό κενόν φάσκοντες είναι τόπον λέγουσιν το γάρ κενόν τόπος αν εΐη έστερημένος σώματος.
"Οτι μεν οΰν έστι τι 6 τόπος παρά τὰ σώματα, και παν σώμα αισθητόν εν τόπω, 8ιά τούτων αν so τις ύπολάβοι· δόξειε δ’ αν και ’Ησίοδος όρθώς λέγειν ποίησης πρώτον το χάος, λέγει γοΰν “ πάντων μεν πρώτιστα χάος γένετ , αύτάρ έπειτα γαΐ’ ευρύστερνος,” ως δέον πρώτον ύπάρζαι χώραν τοΐς οΰσι, διά τό νομίζειν, ώσπερ οἱ πολλοί, πάντα είναι που και εν τόπω.
Ει δ’ έστι τοιοΰτο, θαυμαστή τις αν εΐη η τοΰ so τόπου δύναμις και προτέρα πάντων ου γάρ άνευ
209	β τών άλλων ούδέν ἔστιν, εκείνο δ’ άνευ τών άλλων,
ανάγκη πρώτον εἶναι· ου γάρ άπόλλυται ό τόπος τών εν αύτω φθειρομένων.
Ου μην ὰλλ’ έχει γ’ απορίαν, ει έστι, τί έστι,
1 [Άστε μόνον αΰτων νοε'ισθαι την θέσιν is Alexander’s correction, Laas, Dic-ls, nnd Prantl prefer what Simplicius (526. ΰ, lf>) read: lis τα μόνον \fyiuvva δι α ΙΙέιΛν ονκ ίχοντα φύσει τούτων έκαστον. FGI adopt Alexander’s correction, but retain oik ίχοντα φύση τούτων έκαστον, which belongs to SlmpJidu·.’;, readmff. E substitutes άλλα μη ίχειν ψύσιν τούτων έκαστον to fit. Alexander’s correction. We should follow- either Alexander or Simplicius, but not both.—C.] 280
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and earthy matters lend, and does not change with circumstance ; and this shows that ‘ above ’ and ‘ below ’ not only indicate definite and distinct localities, directions, and positions, but also produce distinct effects. The comparison of mathematical figures illustrates the point. For such figures occupy no re ill places of their own (not being material bodies at all), but nevertheless acquire a right and left with reference to us, thus showing that their positions are merely such as we mentally assign to them and are not intrinsically distinguished by anything in Nature.
FurLher, the thinkers who assert the existence of the ‘ void ’ agree with all others in recognizing the reality of ‘ place,’ for the ‘ void ’ is supposed to be ‘ place without anything in it.’
One might well conclude from all this that there must be such a thing as ‘ place ’ independent of all bodies, and that all bodies cognizable by the senses occupy their several distinct places. And this would justify Hesiod in giving primacy to Chaos [ = tlie ‘ Gape ’] where he says : “ First of all things was xtwoii. Chaos, and next broad-bosomed Earth ” ; since before there could be anything else ‘ room ’ must be provided for it to occupy. For he accepted the general opinion that everything must be somewhere and must have a place.
And if such a thing should really exist well might we contemplate it with wonder—capable as it must be of existing without anything else, whereas nothing else could exist without it, since ‘ place ’ is not destroyed when its contents vanish.
But then, if we grant that such a thing exists, the question as to how it exists and what it really is must 281
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209.7τότερον ογκος τι? σώματος ή τις έτέρα φύσις· ζητητεον γάρ το γένος αυτόν πρώτον, b Διαστήματα μιν συν εχει τρία, μήκος καί πλάτος και βάθος, οΐς ορίζεται σώμα παν, αδύνατον δέ σώμα είναι τον τόπον εν ταΰτφ γάρ αν είη δύο σώματα.
Ἔτι εΐπερ ἔστι σώματος τόπος και χώρα, Βήλον οτι και επιφάνειας και των λοιπών περάτων ο ίο γάρ αντος αρμόσει λόγος· όπου γάρ ήν πρότερον τὰ του νδατος επίπεδα, ἔσται πάλιν τα τον αερος. ὰλλὰ μήν ούδεμίαν διαφοράν έχομεν στιγμής και τόπου στιγμής, ώστ’ ει μηδέ ταύτης έτερόν ἔστιν ό τόπος, ουδέ των άλλων ούδενός, ούδ’ ἔστι τι παρ’ έκαστον τούτων ό τόπος.
Τί γὰρ αν ποτε και θείημεν είναι τον τόπον; η ούτε γάρ στοιχείον ούτ εκ στοιχείων οἶον τ’ είναι τοιαύτην εχοντα φύσιν, ούτε των σωματικών ούτε των άσωμάτων μεγεθος μεν γάρ έχει, σώμα δ’ ονδέν ἔστι δέ τὰ μεν των αισθητών σωμάτων στοιχεία σώματα, εκ δέ των νοητών ούδεν γίνεται μεγεθος.
Ἔτι δέ και τίνος αν τις θείη τοΐς οΰσιν αίτιον 20 εΐναι τον τόπον; ούδεμία γάρ αύτώ υπάρχει αίτια των τεττάρων ούτε γάρ ως ύλη τών οντων (ούδεν γάρ εξ αύτοΰ συνεστηκεν) ούτε ώς είδος καί λόγος * 6
“ On the Categories rf. Gen. Introd. pp. 1 sq.
6 ίκ Se των νοητ&ι· \τ\ develops viyeOos . . . Ιχα, while ίση SI τα μιν κτλ. develops σώμα S’ οι'Nv.
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give us pause. Is it some kind of corporeal bulk ? Or lias il .some other mode of existence ? For we must begin by determining to whul category it belongs."
Now a ‘place,’ as such, has the three dimensions of length, breadth, and depth, which determine the limits of all bodies; but it cannot itself be a body, for if a ‘ body ’ were in a ‘ place ’ and the place itself were a body, two bodies would coincide.
Another difficulty. If a body has ‘ place ’ and ‘ room,’ the reasoning already employed would show that its surfaces and other limits must also have them, For ‘where’ the surface of the water was, ‘there’ the surface of the air now is. But we cannot, distinguish between a point and its own position, and if we lose the distinction here how can we find it again at any of the steps as we go back through line, surface, and bulk f So what becomes of the thesis that all bodies have places distinguishable from themselves ?
Then what kind of thing must we conceive ‘ a place to be ? Its properties forbid us to think of it either as being an element itself or as being compounded of elements—whether physical or conceptual. For it has dimensional extension, which conceptual components could not give it; but it is not a bod}7, which it would necessarily be if compounded of elements cognizable by sense.6
Again, how are we to suppose that place affects or determines things in any way ? For it cannot be brought under any one of the four causal or essential determinants :—not as the * material ’ of things, for nothing is composed of it; nor as thmr ‘ form ’ or
283
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209 ο των πραγμάτων ονθ’ ως τέλος, ούτε κινεί τὰ
Ἔτι δέ καί αντος ει ἔστι τι των όντων, που ἔσται,· ή γαρ ζή νωνος απορία ζητεί τινα λόγον -’."ι ει γὰρ παν το ον εν τόπω, δηλον ότι καί τοΰ τόπον τόπος εσται, καί τοΰτο εις άπειρον πρόεισιν.
Ἔτι ώσπερ είπαν σώμα εν τόπω, ουτω καί εν τόπω είπαντι σώμα· πώς οΰν εραΰμεν περί τών αυξανόμενων; ανάγκη γάρ εκ τούτων συναύξεσθαι τον τόπον αύτοΐς, ει μήτ ελάττων μήτε μείζων ο τόπος έκαστου.
»υ Διὰ μεν oi5v τούτων ού μόνον τί έστιν, ὰλλὰ καί ει εστιν, απορεΐν άναγκαΐον.
CHAPTER II
ARGUMENT
This chapter consists of two unequal and disparate pertains.
In the first, Aristotle, following his usual method, puts aside provisionally the difficulties he has enumerated and opens his systematic investigation.
If (to vary Aristotle's own illustration) we ask “ )rhere is such and such a book ? ” the. answer may be “ In the house ” or “ In the study ” or “ On such and such a shelf ” or “ Between such and such volumes ”—(which volumes are on the shelf which shelf is in the study which ... is under the heavens).
Here ‘ between the two volumes ’ is the ‘ proper ’ place of
0	Aristotle lias alieady answered this by anticipation. The ultimate cosmic limits exercise an effective causation in "ct'ialb.mg the potentialities of buoyant und heavy bodies. 1
1	[Dirk, ‘ iW 19 ASM.—C.]
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constituent definition ; nov as their contemplated ‘ end ’; nor as setting them in motion, οι· otherwise changing them.®
And yet again : If it lias an existence of its own, ‘ where ’ does it exist f For we cannot ignore Zeno’s dilemmn : If everything that exists, exists in some ' place,’ then if the place itself exists it loo must have α place to exist in, and so on ad infiniium.
Further : If e;ich body exactly occupies the plfice it is in, then reciprocally each place is exactly occupied by the body in it. But in that case what account are we lo give of ‘ growing ’ things ? It would seem that, their places must also grow, to keep company with them, since they can never be less than the places they occupy, nor the places they occupy be greater than they are.
So, after all, we are forced by these perplexities not only to ask what a ‘ place ’ is, but also to reopen the question that appeared Lo be closed, and ask whether there is such a thing as ‘ place ’ at all.
CHAPTER II argument (continued)
the book in question,for it belongs to it exclusively. All the other localities, being ‘ common ’ to it and to other things, are only called its place in virtue of the fact that they include its real and proper place
Thus Aristotle introduces, almost incidentally, his own
definition of ‘ place ’ (to be elaborated and rendered more precise subsequently) as that which immediately encompasses the ‘ place-occupying ’ body, or substance, in question (a 31-b 1).
In the second section, by a rather forced transition, 285
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argument (continued)
Aristotle returns (with special reference to Plato) to the thesis that ‘ place ’ ran be identified neither with ‘ form ' nor
’Eweϊ δὲ τό μεν καθ’ αυτό to Se κατ5 ὰλλο λέγεται, καί τόπος ό μεν κοινός, εν φ άπαντα τὰ σώματά ἔστι ν, α δ ἴδιο?, έν φ πρώτω.
Λέγω S’ σίον συ νθν έν τω ούρανω οτι εν τω άέρι, σότο? δ’ έν τω ούρανω, και εν τφ αέρι δὲ οτι εν Tijj γρ, ομοίως Se και εν ταΰττ) ότι εν τφδε τοι τόπορ, ος περιέχει ουδεν πλέον η σε.
Ει δή ἔστιν ο τόπος τό πρώτον περίεχον των σωμάτων έκαστον, πέρας τι αν εΐη, ώστε δάζειεν αν τό είδος και ή μορφή έκαστου ό τόπος εΐναι, ω ορίζεται τό μέγεθος και ή ϋλη ή του μεγέθους-τοΰτο γάρ έκαστου πέρας, οΰτω μεν ουν σκο-ποΰσιν ό τόπος το έκαστου είδος έστιν- * 6
° The spot of Earth is obviously only a part (though α distinctive one) of the whole envelope. But Aristotle is not meticulously scrupulous as to this, either here or elsewhere. [in TijjBe τψ τόιτί/ΐ can mean ‘ in this (proper or primary) place,’ which has a position on the earth’s surface.—C.]
6 A rigid continent, regarded as a mould, determines the ‘ shape * and the ‘ appearance ’ (<.0 far at least as the visible contour is concerned) of the fluid poured into il (say, mollen metal), which is itself indeterminate in shupe.
Now the two original meanings of the Greek words morphe and eidos (which Anstotle most frequently uses to signify ‘ form,’ in the philosophical sense of ‘ collectivity of distinguishing characteristics’} are precisely ‘shape’ and ‘ appearance.’ Moreover, in the case, so often used as an illustration, of a statue, the ‘ .shape’ does actually constitute the ‘ form ’ in the philosophic sense, as distinct from the metallic or other ' material, of the thing. Thus content and continent become symbols of undifferentiated material anil diflcrciitiatinK form in general. And so, if ‘ place ’ be identified with continent it may come to be confused with form. 28<>
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argument (continued)
with ‘ matter.’ This, together with a stray return to another point already dealt with, closes the chapter (!) b 1-10 α 13),
We have seen that attributions are made directly, m in virtue of their immediate applicability, or mediately, m because, though not immediately applicable themselves, they include, involve, or imply something that is immediately applicable. And so, too, a 1 place' may be assigned io an object either primarily because it is its special and exclusive place, or mediately because it is ‘ common ’ to it and other tilings, oris the universal place that includes the proper places of all things.
I mean, for instance, that you, at this moment, ure in the universe because you are in the air, which air is in the universe; and in the air because on the earth; and in like manner on llie earth because on the special place which ‘ contains and circumscribes you, and nothing but you.’"
But if what we mean by the ‘ place ’ of a body is its immediate envelope, then ‘ place ’ is a limiting determinant, which suggests that it is the specifying or moulding ‘ form ’ by which the concrete quantum, together with its component matter, is ‘ determined.’ For it is just the office of a limit so to determine or mould something. From this point of view, then, we should identify ‘ place ’ with ‘ form.’ 6 Whereas if identified with intramural dimensionality it may come to be confused with material. Hence Aristotle’s repeated insistence (941 20 f., the prebent passage, and lib 10-19, in Chap, iv.) on the point that place is neither form nor material. It would appear that Greek thinker·!, hardly leas than English htudents. were in perpetual danger of being dragged back fvom the full philosophical significance of morphe ( =form) by the vividness of its \isual suggestions,— sight being, then as now, ‘ the most despotic of llie .senses.’
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2091) Ἦ δέ δοκεΐ 6 τόπος είναι τό διάστημα τον μεγέθους, ή ύλη· τοΰτο γὰρ έτερον του μεγέθους· τούτο δ’ εστί το περιεχόμενον υπό του είδους καί ώρισμένον, οἶον υπό επιπέδου και ιτέρατος. ίο ἔστι δὲ τοιοΰτον ή ύλη και τό αόριστον όταν γὰρ άφαιρεθη τό πέρας και τα. πάθη της σφαίρας, λεί-πεται οόδὲν παρά την ύλην.
Αιό καί Πλάτων την ύλην καί την χώραν τ αυτό φησιν εΐναι εν τ φ Τιμαίω- τό γὰρ μεταληπτέον καί την χώραν εν καί ταντόν. άλλον δε τρόπον έκεΐ τε λέγων τό μεταληπτέον καί εν τοι? λεγο-15 μένοις άγράφοις δόγμααιν, όμως τον τόπον καί την χώραν τό αυτό άπεφήνατο. λέγουσι μεν γάρ παντες εΐναι τι τον τόπον, τί δ’ έστίν, οΰτος μόνος επεχείρησεν είπεΐν.
Εικότως δ’ έκ τούτων σκοπουμένοις δόζειεν αν εΐναι χαλεπόν γνωρίααι τί εστιν ό τόπος, εϊπερ «ο τούτων όποτερονοϋν εστιν, είτε ή ύλη είτε τό είδος· άλλως τε γάρ την άκροτάτην έχει θέαν, καί χωρίς άλλήλων ου ρόδιον γνωρίζειν,
ΆΑλά μην οτι γε αδύνατον όποτερονοΰν τούτων εἶναι τον τόπον, ού χαλεπόν ίδεΐν. τό μεν γαρ είδος καί ή ύλη ού χωρίζεται του πράγματος, τον δέ τόπον ενδέχεται· εν ώ γάρ άηρ ην, εν τούτω «β πάλιν ΰδωρ, ως έφαμεν, γίνεται, άντιμεθιστα-μένων άλληλοις τον τε ύπατος καί του άέρος,
0 [τοντα in Ι. 8 (as in Ι. 7) mean·! τό διάστημα. ‘This (dimensionality) is what is contained and defined by the shapp (forml, ?.//. by a surface or limit. And that desmjjlion applies to the nutter or the indeterminate factor.’—C.]
" Aristotle too idmtilies ‘ place ’ and ' room ’ (cf. Introduction to this, Book, ρ. but lYristotle assimilates them
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But if we think of a thing’s place as its ' dimensionality ’ or ‘ room-occupancy ’ (to be distinguished from the thing itself, as a concrete quantum) we must then regard it as 1 matter ’ rather than ns 1 fovni,’ for matter n is the factor that is bounded and determined by the form, as a surface, or other limit, moulds and determines ; for it is just Lliat which is in itself undetermined, but capable of being determined, that we moan by matter. Thus, if a concrete sphere, e.g., be stripped of its limit, as well as of its other determining characteristics, nothing but its matter is left.
This is why Plato, in the Timaeus, identifies a ‘ matter ’ anil ‘ room,’ because ‘ room ’ aiul ‘ the receptivc-of-detemination ’ are one and the same thing. His account of the ‘ receptive ’ differs in the Timaeus and in what are known as Ins Unwritten Teachings, but he is consistent in Asserting the identity of ‘ place ’ and ‘ room.’ Thus., whereas everyone assert1, the reality of ‘ place/ only Plato has so much us attempted to tell us what it is.6
It is no wonder that, when thus regarded,—either as matter or as form, I mean,—‘ place ’ should seem hard to grasp, especially as matter and form themselves stand at the very apex of speculative thought, and cannot well, either of them, be cognized as existing apart from the other.
But in truth it is easy enough to see that its place cannot possibly be either the matter or the form of a tiling ; for neither of these is separable from the thing itself as its place undoubtedly is. For we have already explained that ‘ where ’ the aiv was ‘ there ’ β b again the water is, when the water and air succeed both lo the surface-continent, and Plato to the intramural dimensionality.
VOL. I	U
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209 b καί των (ἴλλω ν σωμάτων ομοίως, ώστε ο ντε μόριον οΰθ' ἔξω ὰλλὰ χωριστός ό τόπος έκαστου
Καί γαρ Βοκεΐ τοιοντά τι είναι ό τόπος οἶον τὰ άγγεΐον εστι γαρ τό άγγεΐον τόπος μετα-so φορητός· τό δ’ άγγεΐον ούΒέν του πράγματος
Ἦ μεν οΰν χωριστός εστι του πράγματος, τα υ ττ] /χεν ου κ ἔστι τό εΐΒος· ή δέ περιέχει, ταότη δ’ έτερος της {ίλης. Βοκεΐ Βέ αει τό ον που αυτό τε είναι τι και έτερόν τι έκτος αύτοΰ.
ΙΙλάτωνι μέντοι λεκτέον, ει Βει παρεκβάντας 30 είπεΐν, Βία. τί ούκ έν τόπω τὰ εϊΒη και οι αριθμοί, εΐπερ τό μεθεκτικόν ό τόπος, είτε του μεγάλου 210 ο και του μικρού οντος του μεθεκτικοΰ είτε της ύλης, ώσπερ έν τω Ύιμαίω γέγραφεν.
Ἔτι πώς αν φέροιτο εις τον αύτοΰ τόπον, ει 6 τόπος ην ή ύλη η τό εΐΒος; άΒννατον γαρ οΰ μη κίνησις μηΒέ τό άνω η κάτω εστι, τόπον είναι.
6 ὥστε ζητητέος έν τοΐς τοιουτοις ό τόπος.
Ει δ’ έν αύτω1 ό τόπος (Βει γάρ, εΐπερ ή μορφ·η η ϋλη2), ἔσται ό τόπος έν τόπω · μεταβάλλει γὰρ α μ α τφ πράγματι και κινείται καί τό εΐΒος καί τό αόριστον, •
1 ίαι>τώ Simpl. 5W. 33 (lemma.) (i.e. iv αύτφ τφ πρά·γιιατι, 548. 1), Philop. 525. Iff (lemma): αίιτφ codd.—<?.] a [ctirep ή μορφή ή ή ii\y G. Of Simp!. 548. 6.—C.]
• Rut consult p. 313, Chap, iv., 212 a U ff. and Argument.
» Of ρ.10. [Syrianus on Met 10!)i2 a 17, says that the inter
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each oilier, and so loo with any other substance ; and therefore its ‘ place ’ can be neither n factor nor an intrinsic possession of the thing, but is something separable from it.
In fact, a ‘ place ’ .seems to resemble α vessel, a ‘ vessel ’ being ' a place that can itself be moved about/'* And just as the vessel is no part of its content, so the place is no part of that which is in it.
A place, then, is neither the form of its ‘ content’ (inasmuch as it is not integral to it) nor its matter (inasmuch as it is not the ‘ content ’ but the ‘ continent ’). It appears, then, that whatever is 1 somewhere ’ is itself a definite ‘ something ’ and also has a definite 1 something else ’ outside it.
At which point ive may remark parenthetically that Plato ought to Loll us why the Ideas and Numbers have no locality or place, if ‘ place 1 is indeed the ‘ receptive factor,’—(ind this whether the said receptive factor is ‘ the great and small ’ or (ns he writes in the Timaeits) ‘ matter.’ b
Again, how could the elements severally make for their proper places if place were matter or form ? For there c.in be no place where there is neither motion nor ‘ above ’ and ‘ below.’ We must therefore look for place where such things are.
And if a thing’s place is intrinsic to itself (as it must be if it is either its form or its matter), ‘ place ' must itself occupy ‘ place,’ for both the defining (formal) and the intrinsically indefinite (material) factor move, and change» place, together with the thing itself.
Platonism di.shngui.shed four kinds of place or «.pafv: άλλος οι ν τόπος σωμάτων φυσικών (physical space), Άλλος ένύλων elSCiv (maltei), Άλλος μαθημοπικων σωμάτων (imagination), Άλλος άθλων λόγων (higher intellectual conception).—C.]
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ΖΙΟαονκ αει eV τω αύτω ὰλλ’ ουπερ καί το πράγμα-ώστε του τόπου ἔσται τόττο?. lit Ἔτι όταν εξ άερος ΰΒωρ γενηται, άπόλωλεν ο τόπος- ον γάρ έν τω αύτω τόπω το γινόμενόν σώμα - τις οδν ή φθορά;
*Έξ αιν μεν τοίνυν αναγκαίου είναι τι τόν τόπον, καί πάλιν εξ ὥν άπορήσειεν αν τις αύτοϋ περί, της ουσία?, εϊρηται.
CHAPTER III
ARGUMENT
(This chapter, still digressing from the direct line of advance, is mainly occupied by a discussion, elaborated in .substance, but highly elliptical in expression, whether a thing can be ' in itself,' so as to constitute its own place.
The importance of this question hardly reveals itself till, in a later part of the treatise (Hook VIII. Chaps, iv.ff.), we come to examine the sense in which an animal ran be said to ‘ move itself ; which latter question is crucial to Aristotle's whole theory of the First Cause. Compare General Introduction, pp. sol, l.vvii sqq.)
Different meanings of in ’ (a 14-24).
Can a thing be ‘ in itself ? Only if it is ambiguously designated after its parts. Thus (again to vary Aristotle’s illustration) we might have : Question : ‘ Has the kettle
Mera δέ ταυτα λ-ηπτεον ποσαχώς ὰ\λο εν άλλω ιδ λέγεται, ενα μεν δή τρόπον ως 6 δάκτυλος εν rfj χειρϊ καί ολως το μέρος εν τω ολω. άλλον
0 [ ούκ ά« fV τ if αύτψ can be construed with μεταβάλλει καί Μΐ'αται. Form and matter change at the same time as> the 292
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They do nol stay where they were but are always where the thing iiself is." So the place that was already intrinsic in the thing has ncnv come to occupy the place the thing· itself has, come mto.
Further, when an· becomes water the place (if intrinsic to the air) will have vanished, as the air lias. For the nascent body (water) has not the same place as the vanished body (air) had. But how are we to conceive of a ‘ place ’ vanishing ?
So mill'll for the considerations, on the one hand, that compel us to suppose that ‘ place ’ has an actual existence, ami those, on the other hand, which perplex us as to the mode of its existence.
CHAPTER III argument {continued)
come back from the tinker yet f ’ Answer : ‘ Yes, and I’ve put it on the fire, and it’s just bulling.’ Here the ' kettle. ’ means 1° the empty kettle, 2" the kettle with the water in it,
3° the water in the kettle. So kettle 3° is in kettle 1° and both are comprised in kettle 2“. Not otherwise can a thing be ‘ in itself’ (a lio-b 22).
The solution of Zeno's dilemma, already mentioned, and a smim summary of conclusions, close the chapter (b 23-31).
At this point we must examine the different senses in which one thing is said to be ‘ m ' another.
(i.) The finger may be said to be ‘ included in ’ the hand, or, to put it more generally, the part ‘ in ’ the
thing, not in every case in respect of such changes as can occur in the same place (e.g. rotation of a sphere, changes of quality) but moving wherever the thing moves.—C.]
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δὲ ως ro ολον εν rots μέρεσιν ου γαρ eon παρά τὰ μέρη το ολον. άλλον δὲ τρόπον ως α άνθρωπος έν ζφω και ολως είδος εν γένει. άλλον δέ ως τό γένος εν τω εΐδει και ολως το μέρος του είδους εν τω τοΰ είδους λόγω, ἔτι ως η υγιεια εν θερμοΐς και φυχροΐς καί ολως το είδος εν ττ} ϋλτ]. έτι ως εν βασιλέϊ τα των Ἑλλήνων και ολως εν τω πρώτω κινητικό). έτι ως εν τω αγαθω και ολως εν τ φ τελεί· τοΰτο δ’ έστί τό οΰ ένεκα, πάντων δε κυριώτατον τό ώς εν άγγείιυ και ολως εν τόποι.
Άπορήσειε δ’ αν τις, άρα και αυτό τι έν εαυτό) ένδέγεται είναι, ή ούθέν, άλλα παν ή αύδαμοΰ ή εν ὰλλω.
Αιχώς δε τοΰτ’ ἔστιν, ήτοι καθ’ αυτό ή καθ’ έτερον, όταν μεν γάρ ή μόρια τοΰ ολον το εν eo και τό εν τοντω, λεχθήσεται τό ολον εν έαυτω· λέγεται γάρ καί κατά μέρη, οἶον λευκός ότι η επιφάνεια λευκή, καί επιστήμων ότι τό λογιστικόν. * 1
" According to Aristotle the heart warms and the brain cools. Health lies in the balance. Cf General Introduction, p. lxvi.
1 ' Surface,’ here and on p. 297, mean.·,, of course, the physical uirfuoe, not the abstract surface ot' mathematics. 2<M
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whole, (ii.) The whole is snid to ‘consist in’ the full tale of its parts; for there is none of the whole ‘ outside ' of the collective parts, (iii.) In one way ‘ man ’ is ‘ included in ’ the wider term ‘ animal/ or more generally the species ‘ in ’ the genus. (jv.) But yet in another way the genus as one factor (the differentia being the other) is ‘ included in ’ the definition of the species. Or (v.) health may be said to ‘ have its seat in ’ the balance of warm and cold0 ; or generally the ‘ form ’ to ‘ have its seal in ' the material. Or (vi.) one may say “ The affairs of Greece lie ‘ in ’ the Kind’s hands ” ; or generally ‘ wherever ’ or ‘ in what place soever ’ the prime initiative (or efficient cause) resides. Or again (vii.) we may say that the motive lo action 1 is found in ’ thfi ‘ expected good,’ or mure generally ‘ in the conteraplatccl end’ (or final cause). But the primary sense, from which all these are derived, is that in which we say that a thing is ‘ in ’ a vessel, or more generally ‘ in a place.’
And here the question may arise whether a thing can be in itself οι· whether it must always be in something other than itself, if it be anywhere at all.
Now, a thing may be said to be ‘ in ’ this or that either primarily on its own account, or in virtue of some less direct relation. For instance, that which is properly applicable to the part may be predicated, by extension, of the whole. Thus we attribute pallor to a thing the surface ” of which is pale, and knowledge to one whftse intellect has ordered contents. If, then, a whole should chance to consist of two parts, one of which is the ‘ content ’ and the other the ‘ continent, then that whole, in virtue of the contained part, may be said to be ' in ' that same whole, in virtue of its 295
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210	a ο μεν oSv άμφορεύς ουκ ἔσται εν εαυτω, υύδ' ό οϊνας· ό δὲ του οΐνου άμφορεύς ἔσται· ο τε γαρ και εν φ, άμφότερα του αντοΰ μόρια.
Oντω μεν οδν ενδέχεται αυτό τι εν εαυτω είναι, πρώτως S’ ούκ ενδέχεται, οἶον τό λευκόν εν σώματι.
210 b ή επιφάνεια γάρ εν σώματι, ή δ’ επιστήμη εν ΦυΧΪΐ· «ατά ταΰτα δ’ αι προσηγορίαι μέρη όντα, ώς γε εν άνθρώπω. ό δ’ άμφορεύς και ό οίνος χωρίς μεν όντα ου μέρη, άμα δε. διό όταν ή μέρη, ο ἔσται αυτό εν εαυτω, οΐον τό λευκόν εν άνθρώπω ότι εν σώματι, και εν τούτω ότι εν επιφάνεια· εν δ« ταυτη ούκέτι κατ άλλο.
Και έτερά γε τω είδε ι ταΰτα, και άλλην φύσιν έχει εκάτερον και δύναμιν, ή τ επιφάνεια και τό λευκόν.
Ούτε δη επακτικώς σκοποΰσιν ούδέν όρώμεν εν εαυτφ κατ' ούδένα των διορισμών, τω τε λόγιρ ίο δήλον οτι αδύνατον δεήσει γάρ άμφότερα εκάτερον νπάρχειν, οἶον τον αμφορέα άγγεϊόν τε καί οίνον εΐναι και τον οίνον οἶνόν τε καί αμφορέα, εϊπερ ενδέχεται αυτό τι εν εαυτφ είναι, ώστε ει οτι μάλιστα εν άλλήλοις εϊεν, ό μεν άμφορεύς δέξεται id τον οΐνον ούχ ή αυτός οίνος ὰλλ’ ή εκείνος, ό δ’
0 Ι have chunked the order of the clauses in this paiagraph, for the sake of lucidity.
b I might ‘ drink α bottle of -wine ’ or I migjit ‘ break a bottle of wine ’ s and the bottle of wine I might drink is ill the bottle of wine I might break ; but neither of them, severally, is in it-sHf.
« One is α quality and the other is its immediate material substrate \_Mft. 10J2 n 16 in to ττρώτιρ ττΐφνκι yiyveaVai, ο Ιον τό χρώμα in τ$ ίπιφανείφ], and therefore neither of them can be
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containing part.® For example, though neitlier the flask nor the wine ciin be said lo be ‘ in itself,’ yet the ‘ flask-of-wine ’ can. For the wine-euntent find the flask-continent are both of them parts of the same whole.6
In this sense, therefore, ii thing can be in itself, lmt not, in the primary and direct sense.
It is like 111 is :—Pallor is in a man (that is in his body), because tlie pale ‘ surface ’ is ; and knowledge is in him, because the well-stored ‘ mind ’ is. But these attubutions are extended lo the man in virtue of the parts, as existing in the man, not otherwise. And in the same way it is only while the wine and the flask are taken together as a whole (not severally, and asunder) tlwil they can be regarded as parts of a whole, to which their attributions can be extended.
And note that these two, the pallor nnd the surface, belong to different categories, and are unlike each otliPr in their nature and in their capabilities."
Nor, if we take all the meanings of ‘ in ’ successively, shall we find that a thing can be in itself according to any of them.
Nor can a thing be in itself, by virtue of definition.'* For to make it so, each of the two parts would have to be defined as being both of them, the flask as being both flask and wine and the wine both wine and flask. So, however much they were ‘ in each other ’ by definition, the flask would continue to receive the wine not in the capacity of itself being wine, but in its flask-ci?pacity ; and the wine would be in the
so identified with the other as to muke one ‘ being in the other ’ the same thing as ‘ being in itself.’
d [τμ λόγμ, ‘by process of reasoning,’ ah opposed to a review of all the instances (έπακτίκ&ή.—C.]
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210 b oivos ένέσ ται εν τω άμφορεΐ ου γ ή αντος άμφορεύς ὰλλ’ ή εκείνος. κατά, μέν oi5v το «ἶναι στι έτερον, δήλον ὰλλο? γὰρ ό λόγο? τον έν ω και τον έν τούτο).
Άλλα μην ουδέ κατά συμβεβηκός ενδέχεται-ὰμα γὰρ δύο έν ταυτω εσται- αυτός τε γά/> ev 20 αότω ό άμφορεύς εσται, ει οί ή ψόσυ δεκτική, τοντ’ ενδέχεται <fi' εαυτω εἶναι καί ἔτι εκείνο οΰ δεκτικόν, olov, el οίνου, ο οίνος.
"Οτι /ιεν οόν αδύνατον iv εαυτω τι εἶναι πρώτος, δήλον.	,	, „	,	,
"O δέ Ζήνων ήπόρεί, ότι el eon τι ό τόπος, εν τινι ἔσται, λν'ειν οι) χαλεπόν· ονδεν γάρ κωλύει 85 εν ὰλλω μἔν εἶναι τόν πρώτον τόπον, μη μέντοι ώς εν τόπο) εκείνο, ὰλλ’ ώσπερ η μεν ύγίεια εν τοΐς θερμοΐς ώς έξις, το δε θερμόν εν σώματι ώς πάθος, ὥστ’ ου κ ανάγκη είς άπειρον ιέναι.
Εκείνο δέ φανερόν, ότι έπεί ούΒέν το αγγείου τοΰ εν αυτω1 (έτερον γάρ τό πρυιτως ο τε και εν εο ω), ου κ αν εϊη ούτε ή ύλη ούτε τό είδος ό τόπος, ὰλλ’ έτερον, εκείνον γάρ τι ταΰτα τοΰ ενόντος, και ή ύλη και ή μορφή.
Τοϋτα μεν συν έστω διηπορημένα.
1 ((«'’7-$ Simpl. 3(Η. 27; lionitz; αότφ eodcl.—C.]_
» Compare J95 a 35 ff. The roan of general culture and the artificer may coincide in the person of Polyclcitus; but this dues not make room for two men in liis body.
” The s>tmy nf un ad infinitum as a red vet ia fid abeurdum consists in Us bcinpr a serifs of * steps that make no progress,' 12 b n each apparent advance landing you exactly where you were before. This is the point of the illustration from health and warmth. The ‘ in' that you end with is. not the snmc ‘ in ’ th^t you bf^iui with. But we have not yet. been told wh lit a1 pi (ire ’ really is ‘ in ’ and how it is ‘ in it.' We have only been told 29«
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flask not in the capacity of itself being flask, but in its wine-capacity. Obviously then, as netually existing, they differ from each other ; for the rationale of the ‘ continent ’ is other than that of the ' content/
Nov is it possible for a thing· to be in itself by coincidence of subject, since, if it were, two bodies would have to coincide.0 For the flask itself can only be in itself if that which has the receptive character can be in itself in addition to its own content, to wit the wine—or whatever it may be—that is already in it.
Thus the impossibility of anything being, in the primary sense, in itself, is clearly demonslrabk.
We shall now have no difficulty in escaping Zeno’s dilemma that either there is no such thing as a place, or it must itself occupy u place ; for there is no reason why the propel· place of a thing should not itself be ‘ in 1 something eUc—only not in the same local sense as that in which its own content is ‘ in ’ it. Similarly health resides ‘ in ’ the balance of warmth and coolness as a habit (and is a vital experience), whereas warmth and coolness, in their turn, * exist in ' the body as physical modifications. And this involves no ad infinitum process.6
So much, then, is clear : that since the vessel is no part of its own content (for the primary and proper ‘ tiling in the place ’ is other than the ‘ place the thing is in ’), a tiling’s place can be neither its matter nor its form. It must be something other than either of these, for both matter and form are intrinsic to the ‘ content,’ * whereas its place is extrinsic to it.
Let this close the discussion.
that it need not	he a * place.*	Of chap. iv. 21	: I b 1-5, and
Introduction, p.	270.		
	‘ the IhiiiK that	Ls In the (>)««*. *	Cf Simp],
561·. '20 του yip i			
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CHAPTER IV
ARGUMENT
R clurning to the directly constructive side of his aryument (from the diyression beginning at 9 li 1), Aristotle proceeds to consider :
The data for the inquiry and the conditions which a satisfactory solution should fulfil (210 b 32-211 a 11).
The problem of the nature of' place ’ arises in connexion with the observed phenomenon of motion, which involves the change of place. Varieties of local motion. Shifting, rotation, expansion or contraction. Direct and depend-ently-involved motion (a 12-23).
Place-proper, place-common, and place-universal. Cf. chap. li. and Aryument (a 23-29).
Place-proper implies a recognizable division, marling off the content from its embracing continent and allowing of motion of the content ‘ into,’ ‘out of' or 'within’ the continent,—whether that continent itself is stationary or in motion. Understanding by 'undifferentiated' the absence of any such division, we may speak of the parts of an undifferentiated mass as being ' in' the whole mass ‘ as parts '; but for a part to have a ' place ’ in that whole mass there must be both differentiation and contact where the said part, as content, meets its continent,—the continent being no part of the content, but dimensionally fitting it exactly. Cf. Introd. p. 271 (a 29-b 1).
Λ part, or factor, of a whole, which is not ' in it as in a place,’ may inhere in it, as vision docs in the eye, or may be coherent tmth it, as the hand is with the body; but in neither case when the part moves ' with ’ the "whole docs it move because it is ‘ in ’ it, in the sense in which water is ‘ in ’ the cask, i.e. as a content in a continent, or a placed in a place (b 1-5).
This seems to establish our definition of place. Bui it will be instructive to confirm it by the method of exhaustion. 300
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CHAPTER IV
argument (continued)
Enumeration of the four conceivable alternatives (b 5-0).
Exclusion of ‘ farm ’ (b 9-14).
Exclusion of ‘ internal dimensionality.' If a place is conceived as something (other than the material content) inside the vessel-continent, extending from inner wall to inner wall in every direction, then the vessel will be able to carry that place about with it when it moves. Hut since (on this showing) the vessel itself also occupies a place, which place extends from its outer wall to outer wall, and therefore includes the place occupied by its content, two places will be in the same place, one upon the other. And if the vessel itself changes its place, it takes the ‘ place that is in it ’ out of ‘ the place it is itself m ’ and puts it down in another place, besides (on this showing) all the undifferentiated parts of the content are in places m the whole place. But the whole, place extends from wall to wall, and so the places of the parts (one within the other indefinitely) must all be superimposed upon each other. And when the whole place shifts they must be collectively superimposed upon another place a (b 9-20).
Exclusion of matter ' (b 29-212 a 2).
Residuary hypothesis vindicated (a 2-7).
Causes of bewilderment as to ‘ place ’ enumerated (a 7-
U).
As a vessel has been called, by an extension of terms, a ‘ movable place ' (because the place, though not directly
“ Remembering that Aristotle regarded the ‘ void ’ of Democritus’ ns demonstrably material, and equating the ‘ void ’ with what we should call ‘ space,’ we can s>ee that he is trying to commit believers in the ‘ void ’ to the paradox that ‘ pieces of space ’ can be fenced off and carried ubout, or laid upon each other, so that they coincide with and interpenetrate each other.
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argument (continued)
movable, accompanies the, moving vessel, and is involved in its movement), so a eosmiealh/ determined place mag, by a like extension, be colled an ‘ immovable vessel,’ because it really is ' immovable ’ and is Wee a ‘ vessel ’ in so far as it is a continent.
The place-universal is such a fixed continent, or vessel. So are (potentially) all cosmicallg determined places, Thus, if there is a physically determined place-common (like the bed and banks of a river) tvhich is cosmmilly stable, and a fluid body (like the water of the river) is passing through it •while a solid body (like a boat on the river) is changing its place-proper in the fluid, the mind tends to regard the water
b Τί δέ ποτέ εοnv 6 τόπος, ὥδ’ αν γένοιτο φανερόν, λάβω μεν δε περί αυτού οσα δοκεΐ αληθώς καθ’ αύτο ύπαρχειν αντιρ.
Άξιοΰμεν δη τον τόπον εἶναι πρώτον μεν περι-λ έχον εκείνο ου τόπος εστί, καί μηδέν τον πράγματος είναι· ἔτι τον πρώτον τόπον μήτ’ έλάττω μήτε μείζω· ἔτι άπολείπεσθαι εκάστον και χωριστόν είναι· προς δέ τούτοις πάντα τόπον εχειν τό 6 ανω καί κάτω, καί φερεσθαι φύσει και μένειν εν τοΐς οίκείοις τόποις έκαστον των σωμάτων, τούτο δὲ ποιεΐν η άνω η κάτω.
Υποκείμενων δέ τούτων τα λοιπά θεωρητεον. δεΐ δε πειράσθαι την σκέφιν οντω ποιεΐσθαι,1 όπως
‘ [The comma after iroiaVf'ai might be omitted, lo indicate that ft'irios . . . iirooull ήπιται is not governed by oDtui. · Wc must try so to conduct our inquiry designed to give an account of its nature, ns to ’ (satisfy three conditions which any such account should satisfy).—C.]
SOS
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argument (continued)
ZminZatl ’·th<l (ai ί’ lvssc/ ca,rk's somethin,, that is to Us own , m ’and 10 lucatr lkc bnat ^ by rtf·™* hauls 7/1,	^r-propor, hut with reference to the
banks it hirh form a stable frame of reference both fur it that ■fonns ‘ihc whr>ie nwr ’ at the >^nt
re%tl,rTAT P!a™-fnivorsal ts the ultimate frame of rejeitiiu, a 21-29).
Jipiloyiie. Cosmtcalhj determined places do not qrow, but the expansion of a body involves the expansion of the physic-atty determined surfuce-eontuicut, or place, that fits and environs it (12 a 20 sq.).	J
II should now be possible to reach a clear conception of what the place of a thing really is, by gathering up such pioperties of ‘ place ’ as appear to have emerged securely as its diuriu’teriatics, and proceeding as act forth m the sequel.
Well then, to begin with, we may safely assert— (i) That the place of a thing is no part or file Lor of the thing itself, but is that which embraces it; (ii.) that the immediate or ‘ proper ’ place of a tiling is neither smaller nor greater than the thing itself; (iii.) that the place where the thing is can be quitted by it, and is therefore separable from it; and lastly, (iv ) that any and every place implies and involves the correlatives of ‘ above ’ and ‘ below,’ and that all the elemental substances have a natural tendency to move towards their own special places, or to rest in them when «there—such movement being ‘ upward’ ον ' downward,’ and such rest ‘ above ’ ον ‘ below.’ Taking these as our data we may now pursue our investigation, and we must try so to conduct it (1) that a full account shall be given of the meaning and 303
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το τί έστιν άποδοθήσεται, ώστε τά τε άπορού-μενα λνεσθαι, και τα δοκοΰντα ΰπάρχειν τω τόττω υπάρχοντα ἔσται, και ἔτι το τής δυσκολίας αἴτιον καί των περί αύτόν άπορημάτων ἔσται φανερόν οΰτω yap αν κάλλιστα δεικνΰοιτο έκαστον.
Πρώτον μεν οΰν δει κατανοήσαι ότι ούκ αν έζητεΐτο ό τόπος, ει μή κίνησις τις% ήν ή κατά τόπον διά γάρ τούτο και τον ούρανον μάλιστ οίόμεθα εν τόπψ, ότι άει εν κινήσει.
Ταυτης δε το μεν φορά, το δ’ αϋξησις και φθίσις· και γάρ εν τη αυξήσει και φθίσει μεταβάλλει, καί δ πρότερον ήν ενταύθα πάλιν μεθ-έστηκεν εις ελαττον ή μεΐζον.
Ἔστι δέ κινούμενοι1 το μεν καθ’ αυτά ένεργεία, το δε κατά συμβεβηκός· του κατὰ συμβεβηκός το μεν ενδεχόμενον κινεϊαθαι καθ' αυτό, οἶον τὰ μόρια τοΰ σώματος και 6 έν τω ττλοίω ήλος, τα δ’ ούκ ενδεχόμενα άλλ’ αίεί κατά συμβεβηκός, οἶον ή λευκότης και ή επιστήμη· ταΰτα γάρ οΰτω μεταβέβληκε τον τόπον, οτι εν ω ύπάρχουαι μεταβάλλει.
Ήπει δὲ λέγομεν είναι ως εν τόπω τω ούρανω, διότι εν τω αέρι, οΰτος δ’ έν τω ούρανω· και εν
1 [m οιη. F, Sirapl. G03. 18, Philop. .543. 27 (lemma), Themist. HI. 18.—C.]
“ We are to see later on lhat it is a fact that ‘ heaven ’ is always moving (with the motion of rotation), but that it is <i mistake (however natural) to infer that it must therefore he always chungmg its. place, and so must have a place to change.’ Cf chap. v.
6 (Prantl takes the clauses from <W (l. 24) to άπτομένων (ί· 31) as a single sentence. The new puint is in the apodosis, beginning δταν μίν οΐψ (1. 20).—C.]
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nature of ‘ place ’ ; (2) that the problems we have encountered on our way shall find their solution in it; (3) that the characteristics of ‘ place ’ which we have noted shall reveal themselves as integral to itb nature ns ive lmve defined it ; and lastly (i·) that the perplexities we have met slinll be seen to rise naturally out of the facts, ah explained. No more can be demanded of uny solution than that it should satisfy all these conditions.
To begin with, then, we must recognize that no speculations as to place would ever have aiusen had there been no .such thing ns movement, or change of plai'e. Indeed, the chief reason of the persistent tendency to tlnnk of heaven itself as having a ‘ place ’ is Llwit it is always moving.11
Now change of placu may occur either by way of translation, or by way of increase and decrease, for in tliis case too what was formerly in such and such a place is now in a larger or a «nailer one.
Again, of tilings which are in motion some arc moved by the actualizing of tlieir own inherent potentialities, and others only by being involved in the movement of something else in which they inhere ; and of this latter class again some (being bubstantive) ave capable of movement on their own account as well (such are limbs of the body, or a rivet in a sliip), whereas others, like ‘ whiteness ’ or ‘ wisdom ’ (being attributive) are not so much as capable of moving otherwise tlian incidentally, for the only sense in which they move at all is that they inhere in .something that moves.
Again,*' when we say that a thing is ‘ in the universe,’ as though that were its place, it is because it is in the air, which air is in the universe. And we
VOL·, r
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τὥ αέρι δέ ουκ έν -παντί, αλλά διὰ το έσχατον αύτοΰ καί περιέχον έν τω αέρι φαμέν είναι· ei yap ηray ό ὰή/Ο τόπο?, οό/c civ ἴσο? ew? έκαστου ό τόπος καί Εκαστον, δοκεΐ δέ ye Ίσος εἶναι,
ΤοιοΟτο? δ’ ό πρώτος έν ὥ έστιν.
"Οταν μα1 οδν μη διηρημένον ή τὰ περιέχον so ὰλλὰ συνεχές, ούχ ώς εν τοπίο λέγεται εἶναι έν έκείνω, ὰλλ’ ως μέρος εν ολω· όταν δέ διηρημένον ή καί άπτόμενον, έν πρώτοι έστι τω έσχάτω τοΰ περιέχοντος, δ ουτ’ έστι μέρος τον εν αύτω οντος οΰτε μεΐζον τοΰ διαστήματος ὰλλ’ Ίσον έν γὰρ τω αύτω τα έσχατα των απτό μενών, κ Καί συνεχές μεν ον ούκ έν έκείνω κινείται άλλα μετ’ εκείνου, διηρημένον δέ εν έκείνψ. και εαν b τε κινήται το περίεχον έάν τε μή, ούδέν ήττον. ἔτι* όταν μή διηρημένον ή, ως μέρος έν δλιρ λέγεται, οἶον εν τφ όφθαλμω ή οφις ή έν τω σώματι ή χειρ, όταν δέ διηρημένον, οἶον έν τω κάδω τό ύδωρ ή έν τω κεραμία! ό οίνος· ή μέν γάρ χειρ 6 μετά του σώματος κινείται, το δέ ύδωρ έν τφ κάδω.
Ἦδ?7 τοίνυν φανερόν έκ τούτων τί έστιν ό τόπος.
1 [b 1 iVi ... Β κίύω was rejected a,s a doublet of the preceding sentences by Alcvnnder and ignored by Aspasius (Simpl. <570. i?8).—C.]
PHYSICS, IV. IV.
say it is in thr air not, because it is in all of it, hut in virtue of ι La being embraced by a certain surface of the mr, λ\ Inch fits round it; for if the whole of the air were its place, then the place a tiling occupied would not be of 1 he same .size as the thing- itself, which equality of hize ve have accepted as one of our flnLn.
Such then—the inner surface of the envelope, namely—is the immediate place of a tiling.
Now if a thing is not ^epumted from its embracing environment, but is undiffevenliutcd from it, it is indeed ‘ included in ’ it—not, however, as in its place, but only m the (sense in which a pait is said to be ‘ included in ’ its whole ; whereas when the thing is differentiated fiom its immedinie continent hut is in direct contact with it, then it is ‘ in ’ the inner surface of this continent as its immediate and proper ‘ place,’—which inner surface is neither a pari of the content nor dimensionally greater than it, but equal to it; for when tilings touch each other their surfaces coincide.
A constituent or part of a whole (visual faculty as a ' constituent ’ of a seeing eye, or the ‘ hand ’ as a * part ’ of the body) cannot change ‘ the place it occupies in ’ the whole, but it ‘ shaves with ’ the whole any change of place that whole may make ; whereas a ‘ contained part,’ such «is water in a cask or \rine in a flask, which is contiguous with but detached from the ‘ continent part/ can ‘ move about in jt ’—and that whether the said continent move or no. For the movement of the hand is ‘ involved ’ in that of the body, but the water is ‘ contained in ’ the cask.
From all this the answer to the question ‘ What 307
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1 b σχεδόν γὰρ τέτταρα έστιν ὥν ανάγκη τον τόπον έν τι 6ἶναι· ή γάρ μορφή, η ϋλη, η διάστημά τι το μεταξύ των εσχάτων, η τα έσχατα ει μη εστι μηδέν διάστημα παρά τό του εγγινομένου σώματος μέγεθος.
10 Τούτων δ’ οτι οΰ/c ενδέχεται τὰ τρία εἶναι, φανερόν ὰλλὰ διὰ /ιέν τό περιέχειν δοκεΐ ή μορφή είναι- εν ταύτω γάρ τα έσχατα του περιέχοντος καί του περιεχομένου, ἔστι μεν οΰν άμφω πέ· ρατα, ὰλλ’ ον του αύτοΰ, άλλα το μεν είδος του πράγματος, ό δε τόπος του περιέχοντος σώματος.
19	Διὰ δὲ τό μεταβάλλειν πολλάκις μένοντας του περιέχοντος τό περιεχόμενον καί διηρημένον, οἶον εξ αγγείου ύδωρ, το μεταξύ εΐναί τι δοκεΐ διάστημα, ώς ον τι παρά τό σώμα τό μεθιστάμενον.
Τό δ’ ούκ ἔστιν, ὰλλὰ τὰ τυχόν εμπίπτει1 σώμα των μεθισταμένων καί άπτεσθαι πεφυκότων. ει
20	θ’ ήν τι [τό] διάστημα τό πεφυκός καί μένον εν τώ αντω [τόπω], άπειροι αν ήσαν τόποι· μεθιστα-μένου γάρ του ϋδατος καί τον άέρος ταύτό ποιήσει τὰ μόρια πάντα έν τφ όλω δπερ άπαν τό ύδωρ
1 [μ^μτΙιττ'ΐ Simpl. 572. 17 (lemma), l’hilop. 553. 9 —C.] * 6
• [Of Simpl. 511. 3‘J ri Βιάση,ua τί, μεταξύ των έσχατων τοΰ τηριέχοντο! rbv τόνον, not (as irilei'preted f.g. by A. E. Taylor, Commentary on. T’mmcus, p. 673)' a gnp or interval between container and contained,’ e.g. between a pail dnd the ΛΥιιΙβΓ it holds,.—C-l
6 In rejecting τό (b 1Π) and riwφ (b 20) I follow the text (apparently) of all the Gieek commentators, τί,τψ is omitted by K. [fi δ' τι διάστ-ημα καβ' αύτύ ιτβφνκα! itvai καί vbew iv έαντφ (Them. Ufi. 12), Laos, Prantl, Carteron.—C.]
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is place ? ’ already emerges. For we may take it that, il must be either (ϊ.) the form or (ii.) the matter of the body itself, or (in.) some kind of dimensional extension lying between the points of the containing surface," or (iv.)—if there he no such ‘inti'rvenicnt,’ apart from the bulk of Ihe included body—the containing surface itself.
Now it is clear that no one of the three first alternatives is admissible ; though ‘ that which embraces ’ no may suggest the moulding ‘ form ' ; for the limiting surfaces of Ihe embracing mid the embraced coincide.
It is true, then, that both the ‘ place ’ and the ‘ form ’ are limits, bul not of the same thing, for the form determines the tiling itself, but the place ihe body-continent.
Bui, because tlic encircled content may be taken «'·■> out .'iiul changed again mid again, while the encircling ponlinent remains unchanged—as when water passes out. of a vessel—the imagination pictures a kind of dimensional entity left there, distinct from the body that has shifted away.
But this is not bo ; for what really happens is that (instead of anything being left) some other body— it matters not what, so long as it is mobile and tangible—succeeds the vacating body without break and continuously. Whereas if that ‘ which abides where it was ’ (the place itself, to wit) were a dimensional entity,6 there would be an unlimited number of ‘ places ’ there ; for, when the water—ον air—shifts, all the portions of the water will play the name part in the whole mass of water that that mass itself plays in the vessel ; that is to say, each jvill leave behind it a dimensional deposit constituting a ‘ place ’ ; and at the hiime lime the whole place of the mass of
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ev τω αγγεία»· άμα δέ καί ό τόπος εσται μετα-βάλλων. ὥστ’ ἔσται τοι! τόπον τ’ ὰλλο? τόπος, και πολλοί τόποι άμα ἔσονται.
Οὰκ ἔστι δέ άλλος τόπος ό του μορίου, ev ὥ κινείται, όταν όλον τό άγγεΐον μεθίστηται, ὰλλ’ ό αυτός· ev φ γάρ έατιν, άντιμεθίσταται ο α·^ρ «αι τό ύδωρ τ) τα μόρια του υδατος, ὰλλ’ οόκ έν φ γίνονται τό πω, ος μέρος έστί του τοπου ος έστι τόπος όλου του ούρανοΰ.
Καί ή υλη δέ δόξειεν αν είναι τόπος, el γε ev ήρεμουντί τις σκοποίη καί μή κεχωρισμένω αλλά συνεχεΐ. ώσπερ γαρ ει αλλοιοΰται, εοτι τι ο νυν μεν λευκόν πάλαι δε μέλαν, καί νυν μεν σκληρόν πάλαι δε μαλακόν (διό φαμεν είναι τι τήν ΰλην), οότω καί ό τόπος διὰ τοιαυτης τινος εΐναι δοκεΐ φαντασίας, πλήν εκείνο μεν διότι ό ήν αήρ, του το νυν ύδωρ, ό δὲ τόπος ότι οΰ ήν αηρ, ενταΰθ’ έστι νυν ΰδωρ.
Άλλ’ ή μεν όλη, ώσπερ ελέχθη εν τοΐς πρότερον, ούτε χωριστή του πράγματος ούτε περιέχει, ό δέ τόπος άμφω.
Ει τοίνυν μηδέν των τριών ό τόπος έστί, μήτε τό * 1
“ (Literally, ‘ place in which they come to be ’ (when the vessel with its content* is moved).—C.]
1 For συνεχή =&μ.οιομιρ& Of 212 b 5. For χωρί^σίcu as applied to the diiFercntiution of the homogeneous of. De gen. et oorr. 315 α 8. ίφιμονντι, ‘ in (or ‘ in <ihe case of’) a stationary body.’—C.\
e [U/·, ‘the only difference being that we imagine a subject matter underlying: elmnge because air is transformed into Wilier, while we bdicvf in the existence of the place because water hai taken the place of air.’ The objection follows in the next sentence.—C.J 310
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water λνϊΐΐ cliange its place, if the vessel itself shifts, so that a pkce will come to occupy another plnce, itself the while being a nest of superimposed places.
But in truth when the vessel as a whole, contents and till, changes its place, it is not true that the content's, as a part of that whole, also change their plnee. On the coni vary, they remain in the same place ; for when we speak of water and air 1 replacing ’ each other we refer to I,he ‘ proper ’ place in which llie one was and the other is, not to any common place,11 ulLimaLely determined by its relation to the whole cosmic place.
Agiui), if a man looks upon ‘ place ’ as undisturbed 1 by changes that come to pass in it, and also as undifferentiated in itself, and ns a continuum, lie may liken it to matter.'' For just as, when there is α qualitative modification, there is a something that is now white and before was black, or now hard that was formerly soft—which is what, makes us assert the existence of matter,—so too when one thing goes out and another comes in, while the place abides undisturbed, that ‘ place ’ may, by an analogous working of imagery upon our minds, seem to be an abiding ‘ matter/ But there is all the difference between ‘ what ’ was air, ‘ that ’ being now water, tind ‘ where ’ was air, ‘ there ’ being now water.'
And then there is the conclusive consideration that the ‘ matter ’ of a thing is not separable from it, which its place is, and does not embrace it, which its place does.
If then a thing’s place is no one of these three—
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212 a είδος μήτε ή νλϊ] μήτε διάστημά τι αει ύπαρχον β έτερον τταρὰ τό του πράγματος του μεθισταμενου, ανάγκη τον τόπον είναι το λοιπόν των τεσσάρων, τό πέρας του περιεχοντος σώματος·1 λέγω δε το ττεριεχόμενον σώμα τό κινητόν κατά φοράν.
Αοκεΐ δε μέγα τι είναι και χαλεπόν ληφθήναι 6 τόπος διά τε τό παρεμφαίνεσθαι την ϋλην και την μορφήν, και διά τό εν ήρεμοΰντι τω περι-ΐιι ε'χοντι γίνεσθαι την μετάστασιν τον φερομενον ενδεχεσθαι γάρ φαίνεται είναι διάστημα μεταξύ άλλο τι τ&ν κινούμενων μεγεθών, συμβάλλεται δέ τι και ό αήρ δοκών άσωματος είναι· φαίνεται γάρ ου μόνον τα περατα του αγγείου είναι 6 τόπος, άλλα καί τό μεταξύ ως κενόν. ίο Ἔστι δ’ ώσπερ τό άγγεΐον τόπος μεταφόρητος, οϋτω και ό τόπος άγγεΐον αμετακίνητου.
Δίο όταν μεν εν κινούμενοι τι κινητά ι καί μεταβάλλω τό εντός, οἶον εν ποταμω πλοίον, ως <εν>* άγγείω χρήται μάλλον ή τόπω τω περιεχοντι. βούλεται δ* ακίνητος είναι 6 τόπος· διό ό πας 20 μάλλον ποταμός τόπος, ότι ακίνητος ό πας. ώστε
1 [After σώματος Simpl. (580. 3) and Themist. (118. 8) read καθ' β σνυαπτα τιρ τορσχομένψ. (’ For the continent might have some other limit as well ’ Simp].)—C.]	*
8 [ώ? fv ά~ο·άψ I (accurdniff to Bekker). Tills may be α trace of an alternative reading · rf Simplic. 583. 23 (paraphr.) τίτε is iv ayyelip έστίν iv helvy τον Metros τφ μ(μι τω Τίράχοντι αύτίι μάλλον ή ώς iv τ6ιτψ. But χρητμι requires ώ, ayyelip (cctt., Themist, 11 Β. 29).—C.]	η
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neither its form, nor its matter, nor a dimensional entity distinot from tiic dimensions uf the entering or vacating body—it must needs be the fourth of the alternatives, namely, the limiting surface of the body continent—the content being a material substance susceptible of movement by transference.
So we see that what makes ‘ place ’ appear so mysierious and hard to grasp is i1s illusive suggestion now of matter anil now of form, and the fact that while the continent is at rest the transferable content may change, for this suggests that there miiy be a dimensional something that stays there other than the entering and vacating quanta, — air loo contributing to 1 liis ln'it illusion since it looks ns if it were· incorporeal,—so that the 1 pluco,’ instead of being recognized ιικ constituted sold)' by Iho surface of the vessel, is held to he the dimensional interval within tlie surface, conceived as ‘ vacancy/
But now note that we have as good a right to regard a place as ‘ an immovable vessel ’ as we had to regard a vessel as a ‘ movable place/
And, from this point of view, if one thing is moving about inside another, which other is also in mol ion, as when a boat moves through the water of a flowing river, the water is related to the boat as a vessel-continent rather than as a place-continent; and if we look for stability in ‘ place/ then the river as a permanent and stable whole," rather than the flowing water in it at the moment, will be the boat’s place.
“ Thus, when wc spealc of ‘ the Kiver Thames ’ or ‘the Falls <>t Niagara ’ we do not mean ihe muss of w/iter which at the moment constitutes them, but a (com-
{mndively at least) permanent and cosmically stable .site οι oca t ion.
SIS
ARISTOTLE
2j2 α τὰ τον περιέχοντας πέρας ακίνητον πρώτον, τοΰτ ἔστιν ό τ οπος.
Καί διά τούτο το μέσον του ούρανοΰ καί το ἔσγατον το προς ημάς της κύκλω φοράς δοκεΐ εἶναι το μιν άνω το δε κάτω μάλιστα πάσι κυρίως, οτι το μιν υ.el μένει, του δὲ κύκλον' το έσχατον ωσαύτως έχον μένει.
25 "Ωστ’ έπεί το μεν κοϋφον το άνω φερόμενόν έστι φύσει, το δε βαρύ το κάτω, τό μεν προς το μέσον περιέχον πέρας κάτω εστί, και αύτό τό μέσον, το δέ προς τό έσχατον άνω, καί αυτό τό έσχατον και διὰ τοΰτα δοκεΐ επίπεδόν τι είναι και οἶον άγγείον ό τόπος και περίεχον, ἔτι άμα eo τώ πράγματι 6 τόπος’ άμα γαρ τω πεπερασμένοι τὰ πέρατα.
1 [κύκλοι' E, Simplic. <>07. 13, Philop. 591. ft (lemma): κύκλω FGI, κνκλψ Simpl. 585. II, 603. '27.—C.]
® Ι take ιτρωτόν to mean * basal ’ here. It might also mean ‘ the first stable surface-continent we come to ’ (moving· outwards). This would amount to the same thing. But I cannot take it (with the Commentators) as meaning ‘ proper,’ which would surely be a contradiction in terms. [Simplic. explains τρωτόν as meaning τύ προσκχίί (immediately contiguous) and equivalent to καθ’ a συνάπτει τψ τιρκχομίνιρ (see 212 a 6 note). This sentence contains the final definition of place, rather than the conclusion of the preceding argument.—C.]
CHAPTER V
INTRODUCTORY NOTE
The noteworthy departures from Aristotle's linguistic aaVai usage in the first section of this chapter make it difficult
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Tims whatever fixed environing surface we take our reckoning from" will be the place.
So the centre of the universe and the inner surface of the revolving heavens constitute the supreme ‘ below ’ and the supreme ‘ above ’; the former being absolutely stable, and the latter constant in its position as a whole.
And since what we mean by ‘ upwards ’ is the direction taken by what is buoyant, and · downwards ’ that taken by what is heavy, the limiting surface of a body towards the centre and that centre itself are below it, and the limiting surface towards the inner periphery and that periphery itself above it. So it appears that place is a surface-continent that embraces its content after the fashion of a vessel; and further, that the place of the content coinciding with its outer surface keeps pace with it ns it increases or diminishes dimensionally.6
* I take this clause to refer to datum (li.) on p. 803, Λ ν a carrying its usual meaning of ‘ keeping pace w ith.’ Those who take it to mean ‘ coinciding with ’ have to apologize for the phrase m an inaccuracy. Bui it would be worse Ilian an inaccuracy, fur it would be a surrender of Aristotle’s whole case, since according to him the ‘ tiling contained ’ emphatically does not coincide throughout with Us place. It is the error lie is most anxious to refute. In any case this clause has the air of a ‘ boulder ’ that has detached itself from some other content and is α * stray ’ here.
* CHAPTER V introductory note (continued)
to liplicvu that it came, as no lmvo it, from the Mastur’s own liaml. But nevertheless it rests upon a very sound 315
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introductory note (continued)
Aristotelian basis and suggests valuable developments of bis teaching. To understand and appreciate it, it is necessary to discuss in κοηιο detail a difficulty that evevy careful student of Aristotle's cosmography must have felt.
it must be bovnu in mind that Aristotle conceived ‘ hctivon,’ aq a whole, to be a nest of concentric and hollow revolving spheres, in fnctinnless contact with eacli other, each of them containing, immovably fixed in its snbstanre (botwewl its outer and its inner superficies, tliat is), the heavenly body (or, in the case of the stellar sphere, Ihe heavenly bodies) which it bore with it as it revolved.
Tlieso spheres, taken separately, are ‘ jrn-ts ’ of heaven ns a whole and may bo called 1 the heavens ’ or, individually, the ‘ stellar heaven,’ the ‘ heaven of Saturn,’ and so forth. They are composed of a kind of ‘ matter ’ which, unlike that of our elements anil their compounds, ia capable of no modification or change save that of rotatory movement.
This promised, we have to consider two unquestionable articles of Aristotle’s belief: (1) The universe as a whole, and specifically ‘ heaven ’ as a whole, and most specifically of all the stellar heaven individually, ‘ hits no place.’ (2) Heaven, as α whole, rotates ; anil so does ouch heaven in particular, including the stellnr heaven.
Now each of these propositions carries its own implications with it, and Aristotle nowhere explicitly develops anil harmonizes them. They are, however, perfectly consistent with each other, as I must now try to show, without travelling outside Aristotle’s own data.
The contents of a stationary vessel can obviously change their relative positions, and therefore the places-proper which they mutually constitute for each other. But can they, as a whole, change their collective plate-common ? Clearly not; for a cosmic place cannot change at all, and a physically determined place can only move wit.li the hotly or substnncis which determines it—in tliis instance, the vewol which wo have (supposed to he stationary.
But hero two questions arise, (i.) Question : ‘ You say
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introductory note (continued)
that the contents of α stationary vcwul ciuinot change their place as a whole. But if every part of wluit is contained in the vessel is changing its place with respect; to tlie other parts, may not tlie whole be said to ‘ be moving ' ? Answer: ‘ Yes, but not as a whole/ It in ‘ all of it moving,’ then, but it is not ‘ changing its collective place.’
(ii.) Suppose the several p.ivtb of the content to letaiii their mutually detunniued places nuil positions with reluct to each other (as if ΐΐιογ were rigidly connected and in that sense formed α continuous wYiole), lmt to bu differentiated, say, l>j' colour. If such a content should lolnle within the vessel-continent, would Jlie whole, as a wholo, be moving with respect to its jilaco-cmitincnt ?
For this question to have any meaning we must suppose the vowel-continent (though πμ·κΙ and stationary by hypothesis) to be in Home way diltcroutiatod, no lew than the content.
In such a case we may at least Huy that the change of angular distances between points on the outer surface of tha content and points cm the inner surface of tlie continent constitute a change of ‘ rotational position,’ or a change in ‘ the kind of place ’ that content and continent constitute by rotation.
Bat in suc.li a case what could we mean by saying that a given change in ‘ rotation-constituted place ’ was clue entirely to a rotation of the content, the continent having remained stationary ?
We could only mean that with respect to some chosen type of stability—say a move comprehensive vessel that contained them both—the content allowed a rotatory change, and tlie continent none. But this system of reference will at last bring ua to the outmost shell of tlie universe—-according to Aristotle the stellar Leuven. Here there is nothing outside tlie vessel-continent to refer to, and we seem to come to a stand.
Up to tlite point we have followed pretty closely (as will be suon by an actual examination of the text) tlie liints 317
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introductory note (continued)
and obvious implications contained in the section of chapter v. now under review—whether w ascribe these hints to an authentic Aristotelian basis or to the work of an intelligent ami sympathetic redactor. But whoever the author or redactor may be he fails us just at this critical point.
But it is also just at this point that Aristotle himself, in a passage of unchallenged authenticity in tlic De caelo, takes up tlic talc ; for lie finds the standard of stability that is wanted in tlic ‘ Uiiection of gravitation.’ He iissumi-ii (and here it must be admitted that he really begs the question—though lie liogn it in a highly original and instructive manner) that if a body were projected vertically from the Earth (i.e. perpendicularly to the tangential plane at the point) it would fall back again upon l he same spot from which it rose. If we ncrciiteil this assumption as true, it would follow that, during the ascent and descent of tlic missile, the lieavcns had turned round over the stable line of gravitation, while the Earth had remained stationary under it. Hail the missile alighted at ,1 different point from that at which it started it would have followed that tlie Earth had turned round under the direction of gravitation, during the period in question. This completes the answer to the second question.
It is startling to notice that (in spite of tlie complications introduced into the question by tlie consideration of the law of Inertia—unknown to Aristotle, though he was in grievous and almost conscioun need of it) Galileo, with his experiment from tlie summit of the towpr of Pisa, and Foucault, with his pendulum, hail to disprove Aristotle’s axiom (.'ind show that the earth does tum round under the constant action of gravitation upon tho missile or the pendulum) before they coukl disprove his deduction from it. They brought a mure instructed plea before the court and obtained £i contrary verdict. But it was tho same court that they appealed to.
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introductory note (continued)
WIimL tlie iiutlim· or redactor of the section under review 1ms dune, therefore, is to show that all the1 hwivons except the out most- of them have ‘ places,’ though not of the same kind as tliosu which bodies rapabk* of translation have.
FuiLhtfi·. Simplicius quotes a certain Maximus, pre-Kiunably Maximus of Epirus (a reputed teacher of Julian the Λροι,ΙιιΙΐ',ιιηιΙ therefore contemporary williTlicmistius), in connexion with lliis very pIiraMc ‘ the kind of place ’ which the lm;ivens make for each other. It is to the effect that when Aristotle, m the De caelo, says that rotation “ to the left " is the natural relation of heaven, lie is .i]>|<ly-inf* local laiigiKiiio to it (though it is not ‘ in n |>l;ice ’).
Anil l.istly, ThiMiiwtiiM maki-s the naive Imt suggestive rom.ivli that though the outmost lie.iven is not neighboured by any thing uti il« ouli-r surface, yet mik-p it is neighboured by llii1 hciiviMi of K.itnrn on its inner mirfare, ll may be considered as in n ^ilace “ on tin· inside.”
OiU! cun net' that .ill ilicsi· lentahvis arc fei'Iing for the needed clisUnctiun between two senses m which bodies Λ anil Β can )>o siiid to bnve ‘ mured ’ or to have ‘ undergone a change of place ’ nitli ru-spect to each other us wholes—tlio one sense involving translation and the other not involving translation but only rotation. This distinction wfts presumably pevfectly deal· to Aristotle, for though he uowheve expounds it explicitly with refeience to the matter now in hand, yet ho is never embarrassed, as liia communlators aiu, liy uny purploxities of thought oil the suliject.__________________
The .section that follows must be spurious. It was evident!)· absent from the text of Tliomistius, anil it causes much embarrassment to Simplicius arul also, in his degree, to Pbiloponus. Whatever its origin it is an unintelligent attempt tu supply wliat its author felt to be an omission in the demonstration that the account given of ‘ place * ■fulfill the conditions set forth earlier in this Book.
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ARGUMENT
The universe, as a ivhole, has no place—except the hind of place in which Rotation only, and not Translation, is possible. But since both the components of the universe, heavenly and elemental alike, are all susceptible of ‘ movement ’ after their respective fashions, the universe itself may be regarded as ‘ moving,’ in a certain sense, in virtue of the mobility of all its parts. Likewise everything, including tlic outmost sphere, may be said to he ’ in the universe,’ in the sense in which ‘ the parts are in the whole,’ though not in the local sense of’ content in continent' (212 .a 31-h 18).
In the local sense of content in continent, each of the elements from earth up to fire finds its natural abode ' in the place ' constituted by the elemental or heavenly body (as the case may be), that is” next neighbours above ” to it. But the heavenly body itself, as a whole, has not any place (b 18-22).
212 a TQ- μεν οΰν σώματι ἔστι τι euros σώμα περίεχον αύτό, τοΰτό έστιν in τόπον, φ δε μή, ον. δίο καν ύδωρ γόνηται τοιοΰτο, τα μεν μόρια κίνησε ται αύτοϋ {περιεχεται γάρ νπ άλλήλων), το δέ παν 85 ἔστι μεν ως κινησεται ἔστι δ’ ω? ου. ως μεν γάρ δλον, άμα τον τόπον ου μεταβάλλει, κύκλω 212b δε κινήσεται· των μορίων γάρ οδτος ό τόπος·
Καί άνω μεν καί κάτω οϋ, κύκλω δ’, ενια. τὰ δέ και άνω και κάτω, όσα εχει πύκνωσιν και μάνωσιν.
0 ‘ Instead of being the celestial substance which it actually is.' As to ‘ having no place ’ the nature of the continent-unconlainecl would make no difFGrence. The es^rntial js that there should lue nothing outside it. But Ihh parenthetU’ttl supposition of a possible alternative is lost sight of nt once, and the discourse proceeds on the assumption that we are dealing with a universe whose outer shell is not ‘ water or anything you like,’ but the celestial substance
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argument (continued)
The nature of' place ’ being now understood, all the perplexities that were noted in chap. i. of this Hook, as rising out of confused ideas on the subject, at once disappear. iVc have not to suppose that cosmic spaces grow, nor that a point has a plaee other than itself for wo have shown that a limit is in no case ‘ in ’ that which it limits as content m continent, though it does belong to it and is ‘ involved in ’ u. Neither need we suppose two bodies to be in the same place, when the contents of a vessel change, for the vacating body leaves no materially dimensional entity behind it (b 2·2-2ί)).
[The elements seek the relative, positions proper to them because in these positions they have neighbours ahin to them ; and stay there because, in a sense, they form,at their margins, parts of homogeneous wholes with those neighbours (b 20-2113 α 10).J
Epilogue (a 10-11).
Ιτ follows that if a body is encompassed by another body, external to it, it is ‘ in a place ’ ; but if no)., not. As to such an ‘ unplaced ’ body (be it water or anything else ") its parts may be in motion, for they embrace each other, but as a whole it, can be said to ‘ move ’ only in a special sense. For as α whole it cannot change iti> collective place. But it may have a motion of rotation, which motion is what constitutes the * kind of place ’ with respect to which the rotating parts move.
Now in the universe there are some parts which do not move up and down but do rotate ; and others (such as arg susceptible to condensation and rurefica-tion *) which can either rotate or move up and down, of the concentiic spheres. Simplicius notes the “great obscurity ” caused by the linguistic violence of this passage.
6 Aritfotle’s own phrase here would surely have been “ such us have weight and buoyancy.”
VOL. I	Y
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"ίίσπερ S’ ελέχθη, τὰ μεν ἔστιν έν τό πω κατά δύναμιν, τα δέ κατ' ενέργειαν διὰ όταν μ,έν awc^ef τ) τό ομοιομερές, κατά δύναμιν έν τόπω τα μέρη, όταν δὲ χωρισθη μεν άπτηται δ’ ώσπερ σωρός, κατ ενέργeiav.
Και τα μεν καθ' αυτά, οἶον παν σώμα η κατά φοράν η κατ’ αύξησιν κινητόν καθ’ αυτό που, ό δ’ ουρανός, ώσπερ είρηται, ου που δλος οόδ’ εν τινι τόπιρ έστίν, εϊ γε μηδέν αυτόν περιέχει σώμα· έφ’ φ δέ κινείται, ταΰτη και τόπος έστ'ι τοΐς μορίοις· έτερον γάρ ετέρου εχόμενον των μορίων
Τὰ Se κατά συμβεβηκός, οἶον ή ψυγή· και 6 ουρανός, τὰ γάρ μόρια έν τόπω πως πάντα, έπι τω κύκλω γάρ περιέχει άλλο άλλο.
Διὰ κινείται μεν κύκλω τό άνω, το δε πάν ον που. το γάρ που αυτό τ’ έστί τι, και έτι άλλο τι δει είναι παρά τοΰτο εν φ ο περιέχει· παρά δέ τό παν και δλον ούδέν ἔστιν ἔξω του παντός.
Καί διά τοΰτο έν τω ουρανοί πάντα, 6 γάρ ουρανός
α [Simphi·., Philop. and Tlicmiit. understand tv τόιτψ έστί (not κινείται) with τί μιν καθ' αϋτά (I. 1) and τί St κατά συμβιβνκ6ι {l. 12).	‘ Some things are m α place per se, e.g.
every body capable of translation or giowth is per se ‘somewhere ’ ; but the heaven as a whole is not 1 somewhere ’ nor in any particular place . .	—C.]	'
6 The Commentators note that qualification is necessary in the case of the outmost .phere. Of Introduction to this chapter, p. i?li>.
0 Themistius (I JO. HI -20) and Philoponus (603. 10) point out that κατ' άλλο, not κατά σνμβφηκίκ, would
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Moreover, as already observed, some things are only potentiully in places but others actually so. So that if a mass is continuous and homogeneous, its parts are only potentially in placcs-proper, but if they were so divided as to be in mutual contact (ns if in a heap), they would have actualized places-proper.
And again, some tilings move n on their own account (all elemental bodies, to wit, are susceptible of place change, whether by transference or growth) ; but the heavenly mass, us lias been said, cannot change its place .as a whole. Nor indeed has it a place to change, seeing that there is no body-continent embracing it. But after the fashion of its own motion it constitutes places for its own parts, since one part embraces another.1
Other tilings there are which cannot move on their own account, but whose motion is involved in that of something else. Such is the ' vitality,’ ‘ aliveness ’ of a living organism. And such too is the heavenly mass, for all its parts are in places, after their own fashion, since they embrace each other spherically.®
Heaven therefore ‘ rotates,’ but the universe has not a ‘ where/ for to have α 1 where ’ a thing must not only exist itself but must be embraced by some-tiling other than itself; and there is nothing other than the universe and the sum of things, outside that sum, to embrace it.
It is true, then, to say—‘ all things are in heaven ’ (if you admit the doubtful usage of calling Lhe uni-
be the proper Aristotelian qualification of the motion του ούραυου. The former refers to chap. in. of this Book to illustrate the distinction. I think they are right, but perhaps 351. b 8-10 somewhat blunts the force of their objection.
323
ARISTOTLE
212 b το παν Ίσως, ἔσπ δ’ 6 τόπος ούχ ό ουρανός, ὰλλὰ τον ουρανού τι τὰ ἔσχατον κ αι απτομενον 20 του κινητού σώματος πέρας ηρεμούν.
Και Βία τοΰτο ή μεν γη εν τω ϋΒατι, τούτο δ’ εν τω ὰέρι, οντος 8' εν τω αίθέρι, ό δ’ αιθήρ εν τω ούρανώ, ό δ’ ουρανός ούκέτι εν άλλφ.
Φανερόν δ* εκ τούτων ότι καί αι αποριαι πάοαι λύοιντ’ αν οΰτω λεγόμενον του τόπου, ούτε γαρ συναύξεσθαι ανάγκη τον τόπον, ούτε στιγμής S5 είναι τόπον, ούτε δυο σώματα εν τω αντω τόπω, ούτε διάστημά τι είναι σωματικόν· σώμα γάρ τό μεταξύ του τόπου τα τυχόν, άλλ’ οΰ Βιάστημα σώματος, και εστιν 6 τόπος και πού, ούχ ως εν τόπω δέ, άλλ’ ως τό πέρας εν τω πεπερασμένα). ου γαρ πάν τό ον εν τόπω, ὰλλὰ τό κινητόν σώμα.
eo Καί φέρεται δή εις τον αΰτοΰ τόπον έκαστον εύλόγως· δ γαρ εφεξής και άπτόμενον μή βίη., συγγενές· και συμπεφυκότα μεν απαθή, άπτόμενα δὲ παθητικό, καί ποιητικά άλλήλων.
° Aristotle note1! this curious use of the word otpavhs in the De mein ϊ. 9 1378 b 20 f.).
0 With Tliemistius I understand κινητόν to be used in the sense of παθητικόν, which would be equivalent to ‘ elemental ’ or * susceptible of up and down movement.’ c Here ' eether ’ i& obviously α synonym for ‘ fire.’ Aristotle frequently «arris us that when Anaxagoras says «ιΤΐΐ' * aef*wr ’ nK‘ttns ‘ fire>’ but he himself condemns this ‘mbϊ wage. On the other hand he accepts the current usage of his own time, by which the fifth or heavenly α-ωμα (the substance of the celestial spheres) was called aether. But {so far as the indexes of Bonitz and Heintz reveal) Aristotle himself does not employ th« word at all, apart from quotations and references. (It occurs in Ihe spurious Le'mundo, 393 a 6.)
32·*
PHYSICS, IV. ν.
verse ‘ heaven ’n), but. what constitutes the place-universal is not the whole rotating ai-thcvial mass but the inner surface of that mass, which is at rest and is in contact with the world of modifiable substances.6
So earth is naturally surrounded and embraced by water, water by air, air by aether,' aether by heaven, and heaven itself not at all.
It is an easy matter now to show that our definition of place smoothes out all the perplexities that have arisen. For we are not compelled to think of ‘ place ’ growing, on its own account, to accompany a growing body ; nor of a point occupying ‘ place ’; nor of two bodies being in the same place; nor of ‘ intervals ’ having an independent material existence For what lies between point and point of the continent is the body, whatever it may be, that forms its content, not the dimensions of that body, ns existing independently of it. Also you can assign α ‘ something wherein it resides ’ to a place itself, but only in the sense in which the limit ‘ resides in ' the body it limits, not as the content is ‘ in ' the continent; for ‘ in ’ has local significance only when applied to materially movable bodies, and there are existences other than these.
[And that each element should make for its own place amongst the others is only what we should expect; for in the succession of elementary bodies the neighbours with which each is in unforced contact are kindred to it. And note that between the several parts of tke homogeneous element itself there is no action and reaction; but at the margins where the different (but kindred) elements are in contact, they act and react upon each other.
ARISTOTLE
Καί μένει δή φύσει παν iv τω οίκείω τόπφ έκαστον ούιε άλόγως' καί γάρ τό μέρος τάδε εν ολω τω τόπφ ώς διαιρετόν μέρος προς δλον εστίν, οἶον όταν ΰδατος κινήση τις μόριον ή άερος.
Οΰτω δε και άήρ εχει προς ύδωρ· οἶον ύλη γάρ, τό δε είδος, τό μεν ΰδωρ ΰλη άερος, ό δ’ άήρ οἶον ενέργεια τις εκείνον τό γάρ ΰδωρ δυνάμει αήρ ἔστιν, ό δ’ αήρ δυνάμει ΰδωρ άλλον τρόπον. διοριστέον δέ περί τούτων ΰστερον άλλα διὰ τον καιρόν ανάγκη μεν είπεΐν, ασαφώς δε νυν ρηθεν τότ’ ἔσται σαφέστερον. ει οΰν τό αυτό ή ΰλη και ή εντελέχεια (ΰδωρ γάρ άμφω, άλλα τό μεν δυνάμει τό S’ έντελεχείφ), έχοι αν ως μόριον πως προς δλον. διό και τούτοις αφή ἔστιν σύμφυσις δέ, όταν αμφω ενεργεία εν γένωντ αι.
Καί περί μεν τόπου, καί δτι ἔστι καί τί έστιν, εἴρηται.
• Α vorte-ϊ, so individualized, would nut tend to rise or fall in its homogeneous environment.
” The general doctrine of the transition from water to air, etc., is expounded by Aristotle in the be yen. et cor. A o and H -t, and thp be cnelo, Γ 5. An account of it will be best reserved for treatment in connexion with the doctrine of Growth and the Void (p. 810 of this νο).). The present passage is a confused and unintelligent attempt to foreshadow it. Simplicius points out (and tries in vain to palliate) the fallacy of treating the material as * part ’ of the
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Anil it is equally natural for the elements severally to rest in the places that, belong to thorn, for the relation of each element, in its own portion of the whole place-universal, to its neighbours is that of a separated part of α single element to the whole of that element—if one should make a swirl within ti body of water or air, I mean."
And this is how air is related to water ; for air is the form and water the material, the air in a sense being the actualizing- of water, since the water is potentially air, as indeed the an· is potentially water, but in a different way. This will be gone into more closely later on.'' It was, however, necessary to touch on it here, for tlio context demanded it; and what is vague m tins exposition will become clearer under fuller treatment. If, then, the same thing is both matter and fulfilment (water, to wit, being both ; but the one in potentiality and the other in actuality), each aspect of it would stand somewhat as a part to its whole. Water and air, then, when separated are merely in contact, but are homogeneous when both become one in actuality.]
This concludes the account of ' place/ and the demonstration of its real existence and of what
form (before it lias received it) instead of part of the com-positum (after it has received the form).
The transition from water to air is from the lower to the higher form, and is therefore quasi-constructive s whereas the reverse transition is quasi-destructive. Hence the ‘ but in a differed way.’
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CHAPTER VI
ARGUMENT
Close connexion between the problem of' place,' and that of void ’ or ‘ empty space,’ conceived an ‘ place with nothing m it’ (213 a 12-22).
Anaxagoras and others who denied the existence of the void missed the point, for they only showed that ‘ air is not nothing ’ not ‘ that there are no interspaces of vacancy in the u-or/d ' (n 22-b 2).
The believers m the void, on the contrary, did at least, argue to the point. They alleged as proofs : (1) that nothing could
iii Τον αντόν Se τρόπον ΰποληπτεον εΐναι του φυσικόν θεώρησα ι και περί κενού, el ἔστιν ή μή, και πως εστι καί τί εστιν, ώσπερ καί περ'ι τόπον 15 καί γαρ παραπλήσιον εχει την τε απιστίαν και την πίστιν διὰ των υπολαμβανόμενων οἶον γαρ τόπον τινα καί άγγεΐον τό κενόν τιθεασιν οἱ λεγοντες, δοκεΐ δέ πλήρες μεν είναι, όταν εχη τον όγκον οδ δεκτικόν ἔστιν, όταν δε στερηθrj, κενόν, ως τό αύτό μεν ον κενόν καί πλήρες καί τόπον, τό δ’ εἶναι αυτοί? ου ταύτό ον.
20 "Αρζασθαι δέ δει της σκεφεως λαβοΰσιν α τε λέγουσιν οἱ φάσκοντες εἶναι καί πάλιν α λέγουσιν οι μή φάσκοντες, καί τρίτον τάς κοινας περί αύτων δόξας.
Οἱ μεν οΰν δεικνυναι πειρώμενοι ότι ουκ ἔστιν ούχ ο βούλονται λέγειν οι άνθρωποι κενόν, τοΰτ ίξελέγχουσιν, άλλ’ άμαρτάνοντες λεγουσιν, ώσπερ
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CHAPTER VI auoumemt (continued,)
move unless there teere empty places fur it to move into (,1 feltssus entranced thin argument as sound, hut treated it as a rcduclm ail alwuriluni, and so concluded that ' nothing ran move ’) (1) 2-14) ; (2) that, bodies ran contract into the void spaces contained in them (b 14-18) ; and (3) that without vacancy nothing could grow or expand (li 18-22).
The Pythagoreans, too, had their doctrine of numerical and other void interspaces (1> 22-20).
We must take it as pait of ihc natural philosopher's task to reflect on the existence or non-existence, and the ‘ how ’ and the ' what/ of ‘ vacancy ’ no less than of ‘ place.’ For indeed the conceptions formed of it. lead to arguments for find ngainst its very existence exactly analogous to those concerning· place, inasmuch as, the believers in its reality present it to us as if it were some kind of receptive place or vessel, which may be regarded as full when it contains the bulk of which it is capable, and empty when it does not. Thus ‘ place ’ and the ‘ filled ’ and the ‘ vacant ’ would all be one identical entity under varying aspects or conditions of existence.
We must begin our inquiry by examining the grounds on which the existence of the void is maintained, those on which it is denied, and what we may assume to J>e universally admitted as fundamental to our conception of it.
We shall find that those who have attempted to refute the doctrine of the void have not grappled with tllat which its advocates are really driving at, but only with an incidental error in their presentation 329
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<t2S ’Αναξαγόρας και οἱ τούτον τον τρόπον έλέγχοντε?. έπιδεικνύουσι γὰρ οτ ι ἔσπ τι ό αήρ, στρεβλοΰντες τους ασκούς και δεικνόντες ώς ισχυρός 6 αήρ, και εναπολαμβάνοντες έν ται? κλεφΰδραις. οἱ δ’ άνθρωποι βούλονται κενόν εἶναι διάστημα έν ὥ μη8εν εστι σώμα αισθητόν οίόμενοι δε τὰ ον so άπαν είναι σώμα φασίν, εν ὥ ο'λω? μηδέν εστι, τοντ είναι κενόν· διό τό1 πλήρες αέρας κενόν είναι. οΰκονν τοΰτο δει δεικνυναι, ότι εστι τι ο αηρ, ὰλλ’ ότι ούκ ἔστι διάστημα ετερον των σωμάτων, οΰτε χωριστόν οϋτε ενεργεία ον, ο διαλαμβάνει τό παν σώμα ώστ είναι μη συνεχές (καθάπερ 113 b λέγουσι Δημόκριτος και Λεύκιππος και ετεροι πολλοί των φυσιολόγων), ή και ε'ί τι ἔξω του παντός σώματος ἔστιν οντος συνεχούς.
Οντοι μεν οδν ου κατά θυρας προς τό πρόβλημα άπαντώσιν, ὰλλ’ οἱ φάσκοντες εἶναι μάλλον.
1 [διδ τό] διότι E : ού δή τό Prantl; cf Simpl. 648. 3 τό Bi riv άέρα μή etvai σ&μα, καί διά. τοΰτο μηδέν Λναι έν τΰ Βιαστή-μάτι τιρ τόν άέρα Βχοντι, τοΰτο άτατώμενοι λ^γοικπ, Themlst. 123. 6 οΐόμινοι Bi τόν αέρα μή etrai σώμα αίσθητόν τί πλήρα iipos κενόν νομίζΌνσι.—C.] * 11
" [Or ' Those who try to show that there ϊ·; no such thinjr do not disprove what ordinary people mean by 1 vacancy,’ but their arguments miss the point.’—C.]
11 [Diels, Von. 4U A 6H-fi9.-C.]
" Think of the wuter-clock as an open vessel^vith α small aperture at the bottom. When it is ‘ empty ’ invert it, place your finger over the aperture «ind force the inverted vessel into water. Unless you remove your finger, the water will not rise into it, thus showing that it is not really empty, but filled with air, which keeps out the water, f Cf Problems xvi. 8, [>li b!> ff. i Empedocles, Frag. 100.—C.]
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of the case." This applies to Anaxagoras b anil all who have followed his line of argument: what they did was to demonstrate I hat air is a physical substance by inflating bladders and showing then· strength of resistance to compression, and by intercepting the escape of the air from water-clocks.® But what those who believe in the void really mean by the word is ‘ dimensional interval without any substance perceptible to the senses occupying it ’; and, because they regard sensible substances as the only things that exist at all, they express this by saying ‘ in which there is nothing at all.’ And they regard things full of air as empty only because they had not. recognized the sensc-perocptibility of air and so did not know that ‘ anything ’ was there.'* But whal the deniers of the void have really to show is not that air is nn nctiml substance, but that there it. no sucJi thing as a dimensional entity, other than that of material substances, existing in such detachment and actuality® as to intervene between one body and another and so break their continuity. That there is such an entity is the contention of Democritus and Leucippus, and many other natural philosophers. Or it might perhaps be maintained that, though material existence is continuous throughout the cosmos, the void is a something existing outside it,.
So they who deny the void are not fairly facing the question in dispute. In this the defenders of the
* The old,commentatorb found no difficulty in filling up the ellipticity of this passage us I have done. But the Didot text cuts the knot by inserting a μή before κινόν, I think wrongly; for though it makes the construction and translation easier if is far from improving the argument. It may well be, however, that some words have fallen out here,
6 The ‘ actuality * is important.
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213 b λέγουσι δ’ εν μεν ότι κίνησις η κατά τόπον ούκ 5 αν εϊη (αύ'τη S’ ἔστι φορά καί αϋξησις) · ου γὰρ αν δοκεΐν είναι κίνησιν, ει μη εϊη κενόν το γάρ πλήρες αδύνατον εἶναι δέξασθαί τι. ει δέ Several καί ἔσται δόο εν ταύτω, ενδέχοιτ αν καί όποσαοϋν εΐναι άμα σώματα· την γάρ διαφοράν, δι’ ήν ούκ αν εϊη τό λεχθέν, ούκ ἔστιν είπεΐν. ει δέ τούτο ίο ενδέχεται, καί το μικρότατον δέξεται το μέγιστον πολλά γάρ μικρά έστι το μέγα· ώστ ει πολλά ἴσα ενδέχεται εν ταύτω εΐναι, καί πολλά άνισα. Μέλισσος μεν οΰν καί δείκνυσιν οτι το παν ακίνητον εκ τούτων ει γάρ κινησεται, ανάγκη εΐναι (φησι) κενόν, τό δε κενόν ου των οντων.
15 Ἑνα μεν οΰν τρόπον εκ τούτων δεικνύουσιν οτι ἔστι τι κενόν, άλλον δ’ ότι φαίνεται ενια συνιόντα καί πιλούμενα, οἶον καί τον οἶνόν φασι δέχεσθαι μετά των ασκών τούς πίθους, ως εις τὰ ένόντα κενά συνιόντος τον πυκνουμένου σώματος.
Ἔτι δε καί ή αΰξησις δοκεΐ πασι γίγνεσθαι διά 2ο κενού· την μεν γάρ τροφήν σώμα εΐναι, δύο δέ σώματα αδύνατον άμα εΐναι. μαρτύριον δε και τό περί τής τέφρας ποιούνται, ή δέχεται Ισον ϋδωρ όσον τό άγγειον το κενόν.
Είναι δ’ εφασαν καί οι Πυθαγόρειοι κενόν, καί έπεισιέναι αύτώ1 τω ούρανώ εκ τού άπειρου
1 [αύτώ G, αύτφ Philop. 6 IS. 19 (lemma), Bonitz, Diels (Vors. 45 Β 30): αύτΑ cett.—C.] *
•	[Diels, Vors. 20 Β 7, § 7 ; De gen. et corr. 325 a.2.—C.]
*	Aristotle evidently attaches little value to such allegations. lie takes no serious notice of them. Of p. 3 K>.
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doctrine have the advantage over them ; for they maintain (1) that there could not he sucli a tiling as local movement at all (whether of transference or of growth) without ‘ emptiness ’ for it lo move into, since Ihe ' full ’ could not allow anything to move into it. Because, if the full could receive anything into itself so that two bodies coincided, then any number of bodies might coincide ; for no reason can be given why not three and so forth, if two. And, if that were so, the smallest body could receive the greatest into itself; for many smalls make a great, so that if many equals can coincide, so can many uncrjuals. Melissos 0 indeed makes use of this very argument to prove that there is no movement in the universe ; for he accepts the proof that movement implies the existence of void, but denies the possibility of any such existence, since ‘ void ’ is not an ‘ existent/
Such then is one of the alleged proofs of the existence of the void. Another (3) is that certain substances seem to contract and to thicken. This is exemplified in the allegedb fact that casks can receive their full complement of wine and the wineskins as well, which is attributed to the bodily substances drawing up into the vacant interspaces and so becoming denser.
And further (3) it is generally supposed that growth is made possible only by the void, ‘ food ’ being a bodily substance mid its coincidence with the ‘ fed ’ being therefore impossible. In support of this, what is said abemt ashes—that they will absorb as much water as the vessel they are in would hold if it were empty—is appealed to.
The Pythagoreans too asserted the existence of the void and declared that it caters into the heavens out S3 3
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213 b πνεύματος1 ωί άναττνεοντι καί τὰ κενόν, θ διορίζει 25 τὰ? φυσά is, ως οντος του κενού χωρισμού τινος των εφεξής καί [τή?]* διοριστώ?· και tout’ εἶναι πρώτον έν τοι? αριθμοΐς· τὰ γάρ κενόν διορίζειν τήν φΰσιν αυτών.
Έξ ὥν μεν οΰν οί μεν φασιν είναι οι 8’ ου φασι, σχεδόν τοιαΰτα και τοσαΰτά εστιν.
1 [7rv6ii/uaTos codd. : Tmu/ia, Heidel: πνευμά τε Diels (ibid.) Col). Simplic. 651. 26 l\eyoy yip ikdroL τό κει/όμ ίττειιτιίΐ'αι τφ κόσμιμ οϊοκ άνατνίοντι -ήτοι ύσττνίοντι αύτ# ώσττιφ 7Π/60μα από τοϋ ίξωβεν ιτφίΜχυ/κίΐΌυ, Philop. 615. 22.—C.1 * [ττ;! del. Bonitz.—C.]
CHAPTER VII
ARGUMENT
Repetition and development of the theme that opened the preceding chapter. Implied definition of the ‘ void ’ as ‘ dimensional interval containing no heavy or buoyant substance.’ Is this equivalent to not containing anything at all t (213 b 30-214 a 11).
Another definition, at once more explicit and more guarded, defines it as dimensionality with no compositum of any Icind in it; which condition would be met, if it were the ultimate material of all things, or matter devoid of formi. But this is to make it the Platonic (not our) ' place '; and we have seen that it is fundamental to ‘ place,' however conceived, that the body ' in a place ’ should be able to leave it, which is not true of its ‘ matter.’ Indeed the definition of’ void ’ as ‘ place with nothing in it ’ makes it unnecessary to repeat S$4t
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of the limitless breath—regarding the heavens as breathing the very vacancy—which vacancy 1 distinguishes ’ natural objects, as constituting a kind of separation and division between things next to each other, its prime scat being in numbers, since it is this void that delimits their nature,0
This then is a fair summary of the number and character of the grounds alleged for believing or disbelieving in the existence of the void.
0 Apparently the essential discreteness of number was emphasized by the Pythagoreans under this figure of vacancies so separating numbers that they never could become continuous. See Gen, Introd. p. lx.xxvi.
CHAPTER VII argument (continued)
the arguments already urged in dealing with ' place,’ which showed both how the conception of self-existing dimensionality arises and why it is an illusion (214 a 11-26).
It remains to show that the alleged proofs of the existence of void are inconclusive. It is not implied in motion, whether ‘ motion ’ includes every kind of change or only local movement : for a ring or a sphere may move round its centre, every part following simultaneously in the track of its precursor. A vortex in an otherwise undifferentiated medium, aeriform or liquid, is another case of the same principle. Nor do the phenomena of expansion and contraction or of growth justify the hypothesis of the void, and the real difficulties of that hypothesis are only aggravated by it (2Ua26-bll).
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b 30 ΙΊροϊ δὲ τό ποτέροις έχει δεΐ λαβεΐν τί σημαίνει τουνομα. δοκεΐ δη τό κενόν τόπος είναι εν φ ἔστιν, τούτου δ’ αίτιον ότι το ον σώμα οἴονται είναι, παν δέ σώμα εν τόπω, κενόν δ’ εν ω τόπω μηδέν έστι σώμα, ώστ ει που μη εστι σώμα, κενόν είναι ενταύθα, σώμα δἱ πάλιν άπαν 14 η οἴονται είναι απτόν τοιοΰτο δέ ο αν εχη βάρος η κουφότητα, συμβαίνει οδν εκ συλλογισμού τούτο είναι κενόν, εν φ μηδέν εστι βαρύ η κοΰφον. ταΰτα μεν ουν, ώσπερ ειπομεν και πρότερον, εκ 5 συλλογισμού συμβαίνει- έίτοπον δε ει ή στιγμή κενόν δει γάρ τόπον είναι, έν φ σώματός εστι διάστημα απτού, άλλ’ ουν φαίνεται λέγεσθαι τό κενόν ένα μεν τρόπον τό μη πλήρες αισθητού σώματος κατά την άφήν αισθητόν δ’ εστι κατά την άφήν τό βάρος έχον καί κουφότητα, διό καν ίο άπορήσειέ τις, τι αν φαΐεν, ει έχοι τό διάστημα χρώμα η φόφον, πότερον κενόν ή ου; ή δήλον ότι ει μεν δέχοιτο σώμα απτόν, κενόν,1 ει δε μη, ου.
1 [ια>όν E, Philop. 6-21. O (lemma), Simplic. 654. 30, 655. 13: κενόν είναι cett.—C.]
“ If we pill them down (perhaps to alternatives) we >hall be able to draw logical conclusions which will put its reality
b i.e. πο qualitive experiences which are not tilings are recognized by them us existing.
' [Sic yap kt\. is obscure in construction and interpretation. (1) Curteron_ translates .· ‘ en tffu il faut que U vide soit un lieu oil il // ait ertouoon d'un carjos tangible.' (*}) Perhaps, ‘ foi tlml in which (as in the void) there is extension of tangible body (i.e. room, whether empty or full, for an extended body) must be a place (and a point is not a place),’ or (It) ' for it (the point, if it were a void) must be a plai-v in which there is extension of tangible tody (but a point is not that).’—C.J
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To determine whether the void exists or not, we must know what they who use the word really mean by it.0 The current answer is, ‘ a place in which there is nothing.’ But that is in the mouths of people who consider that, nothing ‘ exists ’ except material substances ; 6 so they mean that a body must be in a place, but a place in which there is not α body must be absolutely empty ; so that wherever there is not ‘ body ’ there is vacancy. Again they regard all corporeal substances as ‘ tangible ’; and this they regard as identical with ‘ possessed of gravity or levity/ Thus we may logically expand their definition of the void as ‘ that in which there is nothing that is either heavy οι· buoyant/ For this, as we lmve just .snid, ϊη implicit in their actual words ; but no one could suppose them to mean that a point is a void, though it complies with the definition just given. We must add that in defining a void ns a place they assign to it dimensionality as of a tangible body.0 However, this seems to be one conception of the void : ‘ that which is empty of all tangibly perceptible body ’—‘ tangibly perceptible ' being equated with ‘ possessed of gravity or levity/ So. on this line of inquiry, if we go on to ask whether dimensional extension would be empty if it were coloured or sonant,, presumably the answer would be, ‘ If it were still capable of receiving corporeal bulk, yes ; if otherwise, no/ d 1
1 If ligh^and sound can be propagated over void spaces, are those spaces still empty while they are passing through them ? A curious anticipation of the question raised in connexion with the hypothesis of the * luminiferous aether.’ Is the space that only contains the cthcrc.il vibrations that constitute light full or empty ? Cun it interpenetrate bodies? Does it pervade infinite spuee (whatever that means !) ? etc.
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214» ‘Άλλον δέ τρόπον, iv φ μη τσδα τι μηδ’ ουσία rei σωματική, διό φασι τινας αΐναι τα κανόν την του σώματος ύλην, οιπαρ και τον τόπον, τό αυτό 15 τοΰτο λέγοντας ου καλώς· ή μιν γὰρ ύλη ού χωριστή των πραγμάτων, τό δα κανόν ζητοΰσιν ως χωριστόν.
Ἑ7Γ€ι δέ παρι τόπου δ «/ψισται, και τό κανόν ανάγκη τόπον ch αι (αι ἔστιν) ασταρημάν ον σώματος, τόπος δα καλ πώς ἔστι καί πώς ούκ ἔστιν αίρηται, φαναρόν οτι οϋτω μιν κανόν ούκ ἔστιν, ουσα ■Μ άχώριστον οΰτα καχωρισμάνον τό γαρ κανόν ου σώμα άλλα σώματος διάστημα βούλαται αΐναι. διό και τό κανόν δοκαΐ τι αΐναι, ότι και ό τόπος, και διά ταύτά. ήκαι γάρ δη ή κίνησις ή κατά τόπον και τοίς τον τόπον φάσκουαιν αΐναι τι παρά τὰ σώματα τὰ αμπίπτοντα και τοΐς τό κανόν ϋί αἴτιον δε κινήσαως οϊονται αΐναι τό κανόν ούτως ως αν φ κιναΐται· τοΰτο δ’ οίν αΐη οἶον τον τόπον * 4
φασι τινας αΐναι.___________________________
“ [The identification of matter and space is attributed to Plato, 209 b 11C.]
4 It is difficult to be sure what 1 inseparable ' and 1 separable ’ here refer to; and the commentators are not convincing. I take it to mean : ' If we mean by “ place ” the inner surface of the containing body which is inseparably inherent in that body itself, it is clear that the void cannot be that kind of place. If, on the other hand, we mean the intramural space apart from any body contained, we have seen that neither has that any independent and detachable existence.’ [Aristotle argues against the existence of (1) a void ‘ separate from bodies,’ in the sense of a spatial frame containing bodies (e.g. atoms] moving about in it, with empty-intervals between them, chap. viil. to Hid a 20; (2) a void occupied by hodie.s, 2 Χ β a ‘2G-b 21 ; (3) void interstices inside bodies, chap. ix.—C.]
c liecause, as we saw, the dimensions of the retreating
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According to another representation, however, the void is ‘ that in which there is no concrete composition uniting form and mutter, or corporeal entity/ It is from this point of view that some thinker1! regard the void ;is the ' matter ’ of corporeal entities, regarding it as identical -with 1 place,’ to which they assign the same r£>le.° Eut this «ill noi do, for things· cannot detach themselves from their material, and what the believers in the void are in quest of is something from which things can separate themselves and come n«ay.
Now since we have already determined the nature nf ‘ place' and Ihe way in which it docs or does not exist, and since the \oid (if there is such a tiling) must he conceived as place in which there might be body Imt is not, it is clear that·, so conceived, ihe void cannot exist nt all, either ns inseparable or separable ; 6 for what is meant by it is not body but the bodiless dimensions of b<>dy.c So we see that vacuity Mas supposed to have an independent existence of its own been use ‘ place ’ was so conceived, and for the same reasons. For those who have given ‘ place ’ an existence of its own, apart from the corporeally extended bodies that successively occupy it, have done so in view of the phenomenon of local movement,'* and so too with vacuity, the essential function assigned to vacuity in this connexion being that of the medium ‘ in which ’ the motion takes place, which is just what certain other thinkers would say <*f space.
body that are inherent in it ure not left behind it as a ‘ place ’( ■whereas, if we suppose it to have dimensions that can be left behind, we are led into many self-contradictions. Of p. 30!).
α [Ψ>£ι! local movement ‘ results.' 1 is obtained.’ Bonita (Index, 316 b It) compare the phrase ό αιWbs	\6yos.—C.]
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214 a Ούδεμία δ’ ανάγκη, el κίνησις ἔστι, εἶναι κενόν, ολως μεν οΰν πάσης κινήσεως ούδαμώς, δίο και Μέλισσον έλαθεν άλλοιοΰσθαι γάρ το πλήρες ενδέχεται, άλλα δή ουδέ την κατά τόπον κινησιν no άμα γάρ ενδέχεται wτεξιέναι άλλήλυις, ούδενός οντος διαστήματος χωριστού παρά τὰ σώματα τὰ κινούμενα· και τούτο δήλον και εν ταΐς των συνεχών δίναις, ώσπερ και εν ταΐς των υγρών.
Ενδέχεται δε και πυκνοΰσθαι μή εις το κενόν 2Η b άλλα διά το τα ενόντα εκπυρηνίζειν (οΐον ΰδατος συνθλιβομένου τον ενόντα αέρα), και ανξάνεσθαι ου μόνον είσιόντος τινος αλλά και αλλοιώσει, οἶον ει εξ ΰδατος γίνοιτο αήρ.
"Ολα*? δέ ο τε περί τής αΰξήσεως λόγος καί ο του εις την τέφραν έγχεομένου ΰδατος αυτός αυτόν εμποδίζει, ή γάρ ονκ αυξάνεται οτιονν, ή ού σώματι, ή ενδέχεται δύο σώματα εν ταύτω * 6
1 8ί>ν may mean either the revolution of a ring or of a wheel round its centre or the swirl of a vortex within a medium only differentiated from it by not sharing the movement.
6 One explanation of contraction is given and one of expansion, but both are evidently meant to apply to both expansions and contractions. The expulsion and intrusion hypothesis is probably introduced with reference to the supposed case of the wine and wine-skins (‘213 b 16), though ire are not told how to apply it. in any case it is of minor importance. On the other hand, the theory that matter is intrinsically ‘contractile’ (i.e. eapabje ofr dimensional expansion ancl contraction while preserving its continuity) is, of fundamental importance to Aristotle’s physical philosophy.
• ‘ Water ’ = representative liquid. ‘ Air ’ = representa-^ ?n this, passage Aristotle shows neither how the dilemma
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But the I ruth is that the sclf-cxistencc of vacuity is not involved in any way whatever in tlie fact of motion. This needs no proof, if ‘ motion ’ be taken ns the typical and inclusive expression for every kind of ‘ passing from this to that,’ for a plenum might, undergo qualitive modification without the aid of any vacuum—though this obvious fact escaped Mclissus. Bui. further, even for motion in the restricted sense of vection and rotation vacuity is not necessary ; for things can simultaneously give place to each other without there being any intervenient dimensionality sejunct from the: moving bodies, as is evident in the case of the rotation of continuously coherent bodies and also in the vortices of liquids through liquids."
Nor docs condensation necessarily imply the entrance of pnrtieles into vacant dimensional interstices ; for we may suppose the condensing body to he squeezing out some foreign substance that it contained, as water for instance when pressed together extrudes the air that is in it. Or we may suppose a body to expand under the influence of qualitive modification without anything else entering into it,6 as in the case of water becoming air.0
To put the case more generally, the arguments derived from the phenomenon of growth or expansion and from the case of the water poured into the ashes, refute themselves by proving too much. For the problem of growth lands us in the dilemma :a Either the.growth does not occur in any and every part of the growing body, or things grow without the access of any corporeal substance, or two bodies
rises nor how it can be solved. But the question is treated at length m De gen. et cor. A 5.
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214 b εἶναι (απορίαν ουν κοινήν άξωΰσι λύειν, ὰλλ’ ου κενόν δεικνυουσιν ως ἔστιν), η παν είναι άναγκαΐον το σώμα κενόν, ει πάντη αυξάνεται και αυξάνεται ίο διὰ κενού, ό δ’ αυτός λόγος και επί της τέφρας.
"Οτι μεν ουν έξ ὥν δεικνυουσιν είναι τό κενόν λυειν ρόδιον, φανερόν.
CHAPTER VIII
ARGUMENT
Let us now rehearse our reasons for denying the reality of a self-existent and self-constituted ‘ void ’ (in the sense of abstract or absolute ‘ space ’) such as some thinkers have assumed.
Mere limitless vacancy cannot be, as is alleged, the cause of motion either in the proper sense of vection and rotation or as the type of all ‘ change ’ or ‘ passing.’ Indeed it is only in the narrower sense that anyone makes the claim for it. And in this sense we see that the elementary bodies have each their specific direction (fire ‘ up 'from the centre and earth ' down ’ towards the centre, for example) and obviously mere ‘ vacancy ’ cannot differentiate its causal action so as to produce these different effects (214 b 12-17).
Again, if the void be conceived as the potential recipient of body that lacks the. actuality of having received it, then, if we start with it as an undifferentiated emptiness outside all body and with a body that has no differentiated trend, how could there be anywhere in the vacancy to which the body should go rather than anywhere else or rather than remain motionless ? For it cannot go into the void every way at once (b 17-19).
The same, argument applies to those who allege an unoccupied void not as the cause but the condition of movement, on the ground that a body cannot move into a place except if 342
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can occupy the same space—our friends, then, are attempting to solve a problem common to us and to them, but they throw no light, on the nature of the ‘ vacuity ’ they wish to establish—-or the «'hole growing body is vacuity and nothing else, if the body is growing or expanding at every point and can only do so where there is vacuity to grow or expand into. The same argument applies to the ‘ ashes ’ case.
Obviously, then, theie is no difficulty in refuting the arguments urged to prove the existence of vacuity.
CHAPTER VIII
ahoument (continued)
that place hr a something which is drtarhrd from body and unoccupied (1> li)-2‘i)
It is quite natural that the same reasoning should be repeated in dealing with the void and with ‘ place ' ; for it applies to the void, and whenever the champions of the ‘ void ’ try to define it, they can only do so by making it (with whatever qualification) a kind of place (b 22-24).
And then how ran any determined or defined place or void be ‘ in ’ place or void at large ? For it is one thing for a given undifferentiated mass to be ‘ in ' a body differentiated from it that abides unaffected by its departure, and another thing for a given ' space ’ to be in abstract or undifferentiated ‘ space.' This latter could but be ‘ in ’ as the part is ‘ in ’ the whole, not as the content locally' in ’ a continent differentiated from it (b^4-27).
[Void, so far from briny necessary to motion, makes motion impossible (b 28-215 a 1).
The natural motion of the simple bodies is prior to all other motions, but could not occur in void (a 1-14).
Λ. projectile could not move in void (a 14-22).
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argument (continued)
The speed of a moving body varies cither (1) with the resistance of the medium traversed or (2) aiith its own weight or lightness. (1) If water offers (sag) twice the resistance of air, the times taken to traverse equal distances in water and air will he as 2 ίο 1. But void offers a zero resistance,
"On S’ ούκ ἔστι κενόν οΰτω κεχωρισμένον ως ένιοί φασι, λέγωμεν πάλιν.
Ει γάρ εστιν έκαστου φορά τις των αιτλών σωμάτων φύσει (οἶον τω ττυρί μεν άνω, τη δέ γή κάτω καί προς το μέσον), δήλον οτι ούκ αν το κενόν αἴτιον εϊη της φοράς, τινος ουν αίτιον ἔσται τό κενόν; δοκεΐ γάρ αἴτιον εΐναι κινήσ€ω5 Ή)? κατὰ τόπον, ταύτης δ’ ούκ ἔστιν.
Ἔτι el ἔσπ τι οἶον τόπος υστερημένος σώματος, όταν η κενόν, που οισθησεται το είστεθέν εις αύτο σώμα; ου γάρ δή εις άπαν. 6 δ’ αύτός λόγος καί προς τούς τον τόπον οϊομένους εΐναί τι κε-χωρισμένον, εις ον φέρεται· πώς γάρ οισθησεται το έντεθέν η μενεί; καί περί του άνω καί κάτω καί περί του κενού ό αύτός αρμόσει λόγος εϊκότως·
α ‘ Return,’ because the treatment of topos hus already covered from one point of view what will now be re-investigated from another, namely in relation to motion.
b When you suppose the kenon to be cinptine.ss within a topos, or the topos itself to be abstract dimensionality, this is to say abstract space ; in either ca.se it can exercise no influence on the entrant body to determine its motion or rest. We must xcmember that our present hypothesis is tikt bodies have nil inherent trend of their own s but if they had, the direction in which their trend would manifest itself would depend at any moment on the relative gravity or levity of the immediately adjacent material surrounding—a function •which vacancy could not perform.
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argument (continued)
and should he traversed in no time at all (a 24-b 22). Jf it took any time, it can be shown that it would travel through a plenum and a void in the same time ; which is absurd (h 22-216 α 11).	(2) In a void all bodies, however light or
heavy, would more, at the, same rate; which is impossible (a 11-23).
A void occupied by bodies is superfluous, if we conceive the bulk of a body as distinct from its qualities (a 23-l> 21).
Let us return 0 to the demonstration that, vacuum with the independent existence that some assign to it does not really exist,.
For if c.Mch of the elementary bodies has a natural trend of its own—fire upwards, and earth downwards and towards the centre—it is clear that vacancy cannot be tilt: cause of these trends. Of what kind of motion-change, then, can it be the cause ? For it is just of this local movement that it is supposed to be the cause and that it is not.
Again, if, when there is vacancy, there is something that might be called a place bereft of any material content, whither shall the body placed in it move ? Clearly not anywlicre-or-everywhere. And the same argument applies to those who hold that ' place ’ is itself something that exists apart from matter, into which the travelling body is carried. For how can the body placed in it either move or stay still ?b And it is nothing astonishing 'that the same argument should occur positively with respect to the up-and-downness of place as we conceive it (which makes vacancy superfluous as, the condition of movement of the elements) and with reference to the supposed nature of vacancy 345
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214 b το γὰρ κενόν τοιτον ττοιοΰσιν οἱ εΐναι φάσκοντες, « και στως δή ένέσται ή έν τω τόπω ή έν τω κενω; ου γὰ/3 συμβαίνει, όταν ο'λον τεθή ώϊ έν κεχωρΐ' ομενψ τόττω καί ύπομένοντι σώμα τι1· τό γὰρ μέρος αν μη χωρίς τιθήται, ονκ ἔσται έν τόττω ὰλλ’ έν τω ό'λω. ἔτι ei μή τόπος, οθδὲ κενόν ἔσται,
Συμβαίνει δέ τοι? λέγονσιν είναι κενόν ως άναγ-30 καΐον, είττερ ἔσται κίνησις, τουναντίον μάλλον, άν
1 [tfifyiim codd. contradicts the assumption above, el ίση n olov τόττοϊ έστεμ-ημίνos σώματος, σωμά τι (as read in the Tttuchmtz ed. 18HI) can be supported by Simplic. fi65. 33 ου
yip συμβφα, τοντίστιν ού κατά \6yov άπαντψ, &.ν ρ ό_ τίητos /ητομίνουσί τις φύσις τριχρ διαστατή εαί iv αι'τψ ύποτεθμ σϊμμά τι , 35 Sra·- βλον η σώμα re$j) (ν τδτφ, Philop. 636. 11 ού συμβαίνει roDro, 8ταν σωμά η εν κεχωρισμένιμ καί διαστηματικψ τύποι (ντεθ-ή,—C.]
“ We have shown that the vacuum cannot be the cause of the up-and-down motion natural to the several elements, because that is already determined by their rela-tion to the supreme cosmic place and by the nature of the several media in which they may find themselves, causing them to rise through media less buoyant than themselves and to .ink through media less dense than themselves but to rest in those of the same gravity as themselves. We are now to prove further fhat, even if the motion of the natural bodies were not already accounted for without recourse to the idea of vacuity, it would still be vain to introduce vacuity as the cause "of these movements,, For the movements are differentiated from each other and vacancy as sucli w undifferentiated, and if this it nothing hut the same argument taken from the negative side, this is nothing surprising. For those we are arguing against, by defining the kenon as a kind of tupoa and topos itself as We dimensionality, reduce topos and kenon to identity.
* For in a vacuum, supposing the body in question to be 1 in ’ it as determined or located by it, any portion of that 346
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itself (which precludes all possibility of ils being such a cause in any wise); for our adversaries reduce both place and void to mere abstract dimensionality.'1 And indeed how can anything be in either ‘ place ’ so conceived or void, in the proper local sense of ‘ m ' ?6 But when (as with us) the place of a body is external to itself and has material existence of its own as ils contents come and go, this is not what happens but the parts of it exist in it as parts exist in the whole, not as the content in the continent.0 Finally, in whatever sense the void is identified with 1 place,’ when ‘ place· ’ in that sense is shown not to exist the void vanishes with it.d
But indeed on reflection we see that the assertion ‘ motion is impossible· except into vacancy ' is not only untrue but the cuntnuliction of the truth, for
body would equally be determined hy the special space assigned to il and occupied hy it.
c This passage is lightly passed over hy Themistius ns identical in purport with 211 b li> ft. which has already been dealt with. Fhiloponus further remarks on the relative lucidity of this former passage, contracted with its, obscure and truncated form here. [Simplicius, (!G5. s2(i, says that ού yap σνμβαίνα . . tv τιρ 6\<p is added in certain copies after καί 7run δη tviarai tv τ&πφ (sin) ί) tv τφ κινψ ; which would be plain enough without the addition.—C.] I take it to be an interpolation. In any case it is difficult to get any sense out of it and it has no independent value. [Simplicius explains: When a whole body is put in a place, it is held that the whole occupies the place, whereas the parts, if continuous, are in that whole which is in a place, but not in a place on tjjeir own account unless they are separated from the whole and their continuity with respect to it is dissolved. The resulting absurdities are set forth at 211 b 19.—C.|
* The boldness of the explanation and general interpretation of this section is supported by all the old commentators, Greek, 'Arabic, and mediaeval Latin. Averroes is more than usually helpful here.
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214	b τι? επισκοπή, μη ένδεχεσθαι μηδε εν κινεΐσθαι,
εάν ή κενόν, ώσπερ γάρ οἱ διὰ τό όμοιον φάμενοι την γην ήρεμεΐν, ούτως και εν τφ κενω ανάγκη ήρεμεΐν· ου γάρ εστιν οΰ μάλλον η ήττον κινηθή-
215	a σεται· ή γὰρ κενόν, ουκ εχει διαφοράν.
Πρώτον μεν οΰν ότι πάσα κίνησις η βία η κατά φύσιν ανάγκη S’, άνττερ fj βίαιος, είναι καί την κατά φύσιν (ή μϊν γάρ βίαιος τταρά φύσιν εστιν, ή δέ τταρά φνσιν ύστερα της κατά φύσιν)· ὥστ’ s ει μη κατά φύσιν εστιν εκάστιρ των φυσικών σωμάτων κίνησις, ον δε των άλλων εσται κινήσεων ούδεμία. ὰλλὰ μήν φύσει γε πώς εσται μηδεμιάς οΰσης διαφοράς κατά τό κενόν καί τό άπειρον; ή μεν γάρ άπειρον, ούδεν εσται άνω ούδε κάτω ούδε μέσον, fj δε κενόν, ονδέν διαφέρει τό άνω του ίο κάτω (ώσπερ γάρ του μηδενός ούδεμία ἔστι διαφορά, ούτως καί του μή οντος· τό δέ κενόν μη ον τι καί στέρησις δοκεΐ εἶναι)· ή δὲ φύσει φορά διάφορος, ώστ εσται τα φύσει διάφορα, ή οΰν ουκ εστι φύσει οΰδαμοΰ ούδενι φορά, ή ει tout’ εστιν, ον κ ἔστι κενόν.
Ἔτι νυν μεν κινείται τὰ ριπτούμενα τού ώσαντος 15 ούχ άπτομίνον, ή δι* άντιπερίστασιν (ώσπερ ενιοί
• [Anaximander first declared that the earth was freely suspended and was not held in place by anything1? but stayed where it was διά. τήκ όμοίαν τάντων άπύστασσ, Hippol. lief. i. 6.3j Aristot. De caeto 295 b 11 διά. τ'ην ομοιότητα μένω, Plato, Phaedo 10» λ.—C.]
ι Plato’s 11 matter ” is not conceived by him as eqnivalent to “ nothing,” but at the same time it is “ not anything ” 348
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it is impossible for there to be any motion at all if there be a circumambient void. Just as it lias been asserted that the earth is at rest, by the law of symmetry," so must it be in vncimey, since no preference can be given to one line of motion more than to another, inasmuch as the void, as such, is incapable of differentiation.
To begin with, every motion must be either natural or forced, and there Cfm be no such tiling as forced movement if there is no natural movement (for forced movement is movement counter to that \\ Inch is natural, and the unnatural presupposes the natural) ; so that, unless every natural body has a natural movement, there cannot be nny other mcnwiient at all. But how enn there be any natural movement in the undifferentiated limitless void ? For qua limitless it can haxe no top or bottom or middle, mul qua vacancy it can have no differentiated directions of up and down (since the non-existent can no more be differentiated than 1 nothing * can, and the void is conceived as not being a thing, but as mere shortageb) whereas natural trends are differentinted and differentiate the substances that manifest them. So it follows either that nothing has any natural trend in any direction or (since this is not so) that the supposed vacancy-as-conditioning-movement is a fiction.
In the second place, projectiles move when the body that impelled them is no longer in contact with then}, whether this be due (as some suppose) till it is differentiated by “form.” [Or, 1 the void is regarded us tt sort of “ nothing ”—u no-thing in the privative sense.’ The Λ tourists called the void ‘ nothing,’ meaning nut that it was -non-exiatrnt (μή Αν άττλώϊ), but tluit it was not an;/ thing Oiij οι/ n)—the only ‘ tilings ’ being solid atoms.—C.] 349
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φασιν) η διὰ τό ώθεΐν τον ώσθέντα aepa βάττω κίνησιν τής του ώσθέντος φοράς ήν φέρεται εις τον οίκειον τοιτον. εν Be τω κενφ ούΒεν τούτων ev-Βέχεται νπάρχειν, ούΒ’ ἔσται φέρεσθαι ὰλλ’ ή ω? το όχοΰμενον. ἔτι ουδείς αν εχοι είπεΐν διὰ τί κινηθέν στήσε ται που· τί γὰρ μάλλον ενταύθα ή ενταύθα; ωστ ή ηρεμήσει ή εις άπειρον ανάγκη φέρεσθαι, εάν μή τι έμποΒίση κρεΐττον.
Ἔτι νυν μεν εις το κενόν διὰ το ύπείκειν φε-ρεσθαι Βοκεΐ■ εν Βέ τω κενω ττάντη ομοίως το τοιοντον, ώστε πάντη οίσθήσεται.
Ἔτι δὲ και εκ τωνΒε φανερόν το λεγόμενον, όρωμεν γάρ τό αυτό βάρος και σώμα θάττον φε~ ρόμενον Βία Βυο αιτίας, ή τω Βιαφέρειν τό δι’ ου (οἶον δι’ ΰΒατος ή γης ή άέρος) η τω Βιαφέρειν τό φερέμενον, εάν τάλλα ταντά ύττάρχη, Βία την υπεροχήν του βάρους η τής κουφότητος.
Τό μεν ουν δι’ ον φέρεται αίτιον ότι εμποδίζει, μάλιστα μεν άντιφερόμενον, έπειτα καί μόνον μάλλον Βέ τό μή εύΒιαίρετον τοιοΰτο Βέ τό παχν-b τερον. τό Βή έφ’ οδ Α οίσθήσεται Βία του Β τόν εφ’ ω Γ χρόνον, Βία δέ του Δ λεπτομερούς οντος τον εφ’ φ E, εί ἴσον τό μήκος τό του Β τω Δ,
“ [άντητερίετατί! is defined by Simplicius (on 267 a 12 ft.) as the interchange of places, when a body A thrusts a body Β out of its place and occupies that place, and Β similarly displaces C, and bo on until the last displaced body occupies the place of A.—C.]	'
6 Here we should suppose Aristotle to have in his mind, not the “ vast inane ” in general, but either a vacant space οα·οιε which, or unlimited space into which, the projectile is launched. For the impact itself must have a direction relatively to the movement of the impelling body and the 350
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to a circulating thrust," or to the air being· set by the original impact in more rapid motion than that of the natural movement of the missile towards, the place proper to it. But in vacancy neither of these agencies would be in operation, so that nothing could go on moving unless it were carried. Nor (if it did move) could a reason be assigned why the projectile should ever stop—for why here more than there ? It must therefore cither not move al all, or continue its movement without limit, unless some stronger force impedes it.
Yet again, we ure told thnt things go into vacant spaces because thi'y offer no resistance ; but in vacancy thvrc is no resistance in any direction, so that, ns to direction of movement, it would be a case of nnc-asi-guod-as-another.6
A further proof of our thesis is this : We see that the velocity of a moving· weight or mass depends on two conditions: (1) the distinctive nature of the medium—water, earth, or air—through which the motion takes place, and (2) the comparative gravity or levity of the moving body itself, other conditions being equal.
(1) Now the medium reduces velocity all the more if it is itself moving in the opposite direction, but it also reduces it, though in a lesser degree, if it is quiescent; and this impedium of motion is proportional to the resistance the medium offers to cleavage, which is to say its density. Thus, if one medium is easier to qjeave than another, the time taken in
centre of gravity of the body impinged upon. Λ frame of reference of .some .sort, therefore, is implicit in the hypothesis of uny Impact and projection at all. But it docs not look as if Aristotle had thought this out.
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215	b κατά. τήν αναλογίαν του έμποδίζοντος σώματος. ἔστω γὰρ τὰ μεν Β ύ'δαγι, το δὲ Δ ὰήρ· οσω δή 5 λεπτότερου αήρ ύδατος και άσωματώτερον, τοσοΰτω θαττον τό Α διὰ τον Δ olaOrjaeται ή διὰ τον β. εχέτω δή τόν αυτόν λόγου όνπερ διέστηκεν αήρ προς ύδωρ, τό τάχος προς τό τάχος, ώστ el διπλασίως λεπτόν, εν διπλασίω χρόνω την τό Β όίεισιν η την τό Δ, και ἔσται ό έφ' ω Γ χρόνος ίο διπλάσιος του εφ’ ω E. και αει δη οσω αν ή άσωματώτερον και ηττον εμποδιστικόν και εύ-διαιρετώτερον δι’ ου φέρεται, θαττον οισθησεται.
Τό δε κενόν ούδένα εχει λόγον φ ύπερέχεται υπό του σώματος, ώσπερ ουδέ τό μηδέν προς αριθμόν. ει γα,ρ τὰ τέτταρα των τριών υπερέχει ένί, πλείονι is δέ τοΐν δυοΐν, και ἔτι πλείονι του ενός η τοΐν δυοΐν, του δβι μηδενός ούκέτι εχει λόγον ὥ υπερέχει· ανάγκη γα,ρ τό ΰπερέχον διαιρεΐσθαι εις τε τήν ύπεροχην και τό υπερεχόμενον, ώστε ἔσται τὰ τέτταρα οσω τε υπερέχει και ούδέν (διό ουδέ γραμμή στιγμής υπερέχει, ει μη σΰγκειται έκ 20 στιγμών), ομοίως δέ καί τό κενόν προς τό πλήρες
I	[δέοιη. Γ. It is doubtful where the apodosis begins; possibly at 19 ομοίως δ( (ΰη ?), 16 ανάγκη . . . 19 (κ στιγμών being a parenthesis.—C.]
α Here and elsewhere I follow the usual Custom of simplifying the cumbrous mathematical methods often employed by Greek writers, The paraphrase, I trust, accurately represents· the reaboning of the original.
II	And however often you ‘ don’t take any,’ you will never have taken all, whereas if you take some (However little) often enough, you will eventually have taken all. [17 iVrc fffTcv, Λτλ. literally, 1 consequently four will have to consist of the amount by which it exceeds (zero, namely 4) and nothing ’ (but it is absurd to speak of ‘ nothing ’ as α constituent of four).—C.]
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travelling a given distance through it will be proportionately less* E.g., if the media are water and air, the valio of air’s elcavablcm'ss nnrl unsub-Sitantmlity to that of water λλ ill give the ratio of the velocity of the passage through air Lo that through water.
Velocity in air : velocity in water =
Cleavability of air : clcavnhility of water.
So, if mr is twice ns easy to cleave as water, the passage through air will bu twice as swift, ami the time tnken in covering a given distance half as long in ail· as in water. Accoiding to this universal principle, then, the velocity will in every case be greater in proportion to the uiwiibst.mhalil.y and diminished power of impeding and easier cleavability of the medium.
Bui tlie nonexistent substantiality of vacuity cannot bear any ratio whatever to the substantiality of any material substance, any more than zero can bear u ratio to a number. For if we divide a constant quantity c (that which exceeds) into two variable parts, a (the excess) and b (the exceeded), then, as a increases, b will decrea.se and the ratio a : b will increase; but when the whole of c is in section a there will be none of c for section b ; and it is absurd to speak of ‘ none of c ’ as ‘ a part of c.' So the ratio a : b will cease to exist, because b has ceased to exist and only a is left, and there is no proportion between something and nothing.11 (And in the same way there ρ no such thing as the proportion between a line and a point, because, since α point is no part of a line, taking a point is not taking nny of the line.) And in like manner there is not any ratio that can
VOL.
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215	b ovdeuo. οἶον τε e^eiv λόγον ὥστ ovSs την κινησιν,
άλλ’ ει διὰ του λεπτότατου έν το σοι δ ϊ τήν τοσηυδε φέρεται, διὰ τον κενού παντός υπερβάλλει λόγου.
"Εστω γὰ/3 τό Ζ κενόν, ἴσον δε τφ μεγέθει το is Β καί Α. τό δή Α «ϊ δίεισι καί κινηθήσεται εν 25 τινι fiev χρόνοι, τοι έφ' ού H, εν ελαττονι δέ η τοι εφ’ οδ E, τούτον ἔξω τον λόγον το κενόν προς τό πλήρες, άλλ’ έν τοσοντορ χρόνιο οπος έφ’ οΰ τό H, τον Α τό Α δίεισι την τό Θ. δίεισι δέ γε καν ή τι λεπτότητι διαφερον τον άέρος εφ' φ τό Ζ, ταύτην την αναλογίαν ην εχει 6 χρόνος έφ’ φ E προς τον 80 εφ' ω H, αν γάρ fj τοσαύτιρ λεπτότερου τό έφ’ φ Ζ σώμα του Α, οαω υπερέχει τό E τον ϋ,άντεστραμ-
216	& μένως δίεισι τω τάχει εν τω τοσουτω, δσον τό H,
την τό Ζ τὰ έφ' οδ Α, έὰν φέρηται. εάν τοίνυν μηδέν ή σώμα εν τω Ζ, ἔτι θαττον. αλλ’ ήν εν τω H. ὥστ’ έν ἴσω χρόνιο δίεισι πληρές τε ον και κενόν, άλλ' αδύνατον, φανερόν τοίνυν ότι, ει ἔστι τις 5 χρόνος εν φ τού κενού ότιοΰν οίσθήσεται, συμ-βησεται τούτο τό αδύνατον έν ϊσω γάρ ληφθησεται πληρές τε ον1 διεξιέναι τι καί κενόν εσται γάρ τι ανάλογου σώμα έτερον προς έτερον φς χρόνος προς χρόνον,
1 [β. om. E, Simplic. 675. IS.—C.]
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express the excess of the resistance of a plenum over that of a vacuum, ον of the consequential velocity in the vacuum over that in the plenum; but if movement through the finest medium covers a given distance in a given time, movement through the void is, out of all proportion.
For if we take Dj and D2 to represent the densities of any two media, and and T2 to repiesent the length of time occupied by a body under otherwise similar conditions in passing through equal spaces in the respective media, then if there be any proportion that expresses the ratio of the velocity through vacancy, let it be that which covers till* constant distance in Ts, less than T2 but standing to it in a certain ratio. Now take a medium with a density D3 that stands to Da in the inverse proportion of T3 to T2
Da : Da :: T2 : T3
Ta will represent the time taken to traverse the constant distance through the medium of D3. But the lime occupied if there were no medium at all should be less than T3, whereas T8 was taken as that time itself. Thus a body would pass through a plenum and a vacuum with equal velocity. Which is impossible. Evidently, then, if any period of time be assigned for the passage of any selected distance you may choose through vacancy, we shall be landed in this impossible consequence ; for the assumption will involve the passage of a body through a material medium ar»d through vacancy at the same velocity, since one may always take a medium whose density bears such a proportion to that of a standard medium as will correspond to tlie proportion of the supposed transit through vacancy to that of the standard transit.
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2ΐββ Ὁ? S’ «V κεφαλαία) eiimv, δήλον τό του συμ-βαίνοντος αἴτιον, ἔτι κινήσεως μιν προς κινήσω ΐΟπάσης eon λόγος (έν χρόνω γάρ ear ι, χρόνου δε παντός ἔστι προ? χρόνον, πεπερασμένων άμφοΐν), κίνοΰ δέ ττ ρος πλήρες ούκ εστιν.
μέν οΰν διαφέρουαι δι’ ὥν φέρονται, ταΰτα συμβαίνει, κατα δὲ τήν τὥν φερομένων υπεροχήν τάδε· όρώμεν γάρ τά μείζω ροπήν εχοντα η βάρους Ιδ η κουφότητας (εάν τάλλα ομοίως εχη τοΐς σχήμασι) θάττον φερόμενα το ἴσον χωρίον καί κατά λόγον ον εχονσι τὰ μεγέθη προς άλληλα. ώστε και διὰ τον κενού, α λλ’ αδύνατον διά τινα γάρ αιτίαν οίσθήσεται θάττον; εν μεν γάρ τοΐς πλήρεσιν εξ ανάγκης· θάττον γάρ διαιρεί τη ίσχύι το μεΐζον η 20 γάρ σχηματι διαιρεί, η ροπή ην εχει τό φερόμενον η τὰ άφεθ έν. ισοταχή άρα πάντ ἔσται. αλλ’ αδύνατον.
"Οτι μεν οΰν ει ἔσπ κενόν, συμβαίνει τουναντίον ή δι’ ο κατασκευάζουσιν οι φάσκοντες είναι κενόν, φανερόν εκ των είρημένων.
—“ The word ρανή is diflicult to translate without giving Aristotle credit for a closer approach to the conceptions of modern science than would be justified; for ‘ virtual velocity ’ is the term we should use to express the thrust or pressure by which the falling stone makes its way downwards through the water or a rising bubble upwards through it, and Aristotle had no such precise conception of the phenomenon as would be implied in these words. He uses ροπ-ή pretty much as a temi applicable alike to the downward trend of a body heavier than its medium and to tlie upward trend of one lighter. Aquinas seems to me entirety correct in explaining that this greater μαν-h may be due cither to th* greater size of the one body if they are of the same texture or to its greater gravity or levity if they arc of the same size. On the radical fallacies of this whole section consult page kiv.
4 It is tantalizing to find Aristotle actually arrivipg at the fact, familiar in modern laboratories, that a feather and α 356
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To sum up. The principle that, leads to our conclusion is that- there must always be a ratio between any two velocities (for they are both measured by time, aiul between two determinate periods of time there must be· ratio) : but there is no such ratio of densities between vacancy and any kind of fullness.
This is how velocities are affected by the media through which the movement takes place. But (2) as to differences that depend on the moving bodies themselves, we see that of two bodies of similar formation the one that has the stronger trende downwind by weight or upward by buoyancy, as the case may be, will be carried more quickly than the other through a given space in proportion to ihe greater strength of this trend. And this should hold in vucancy us elsewhere. But it cannot ; for what reason can be assigned for this greater velocity ? If the passage is through a medium, there must be such a difference; for when there is anything there to cleave, the body superior in force of its thrust will necessarily cleave the medium faster, since either its move suitable shape or the natural thrust it exercises, whether following its natural movement or being thrown, makes it cleave the better. Where there is nothing to cleave, therefore, all bodies will move at the same velocity; which is impossible.6
It is obvious, then, that the hypothesis of ‘ the void ’ leads to conclusions the precise opposite of those in support of which it was invented by its advocates, guinea, to take the classical example, will fall at the same pace through a vacuum, but treating it as a reductio ad absurdum. [Tliis truth was divined, without experiment, hy Epicurus, Ep. I. ftl ieoraxeh ΰοαγκαΐον τά ϊ άτίμυυs elrai, Hrcu> Ota τοι ton ου ttatpqioji'Tat μηΟίοός άοτικόττοητοτ. Vf. Lucr. ii.
ABISTOTLE
Οἱ μεν oil' οἴονται τό κενόν εἶναι, εϊπερ ἔσται ή κατά τόπον κίνησις, άποκεκριμενον καθ' αότό· τοΰτο δέ ταΰτόν έστι τω τόν ro7rov φάναι εΐναί τι κεχωρισμένον τοΰτο δ' ότι αδύνατον, είρηται πρότερον, και καθ’ αυτό δε σκοποΰσι φάνείη αν τό λεγόμενον κενόν ως αληθώς κενόν, ώσπερ γάρ εάν εν ΰδατι τιθη τις κύβον, εκστηαετοι τοσοΰτον ύδωρ όσος ό κύβος, οΰτω και εν αέρι· άλλα ττ} αισθήσει άδηλον, καί αει δη εν παντι σώματι εχοντι μετάστασιν, εφ' ο πεφυκε μεθίστασθαι ανάγκη (αν μη συμπιληται) μεθίστασθαι, η κάτω αει, ει κάτω ή φορά ώσπερ γης, η ανω, ει παρ, η επ’ ο,μφω, ή1 όποιον αν τι ή τὰ εντιθέμενου. εν δέ δή τω κενώ τοΰτο μεν αδύνατον—ούδε γάρ σώμα— διὰ δέ του κύβου τό ἴσον διάστημα διεληλυθέναι δόξειεν <άν>* οπερ fjv καί πρότερον εν τοι κεν ω, ώσπερ αν εϊ τό ύδωρ μη μεθίστατο τφ ξυλίνω κύβω μηδ' ό άηρ ὰλλὰ πάντη διηεσαν δι' αύτοϋ. άλλα μην και ό κύβος έχει τοοοΰτον μέγεθος όσον κατέχει τό κενόν ο ει καί θερμόν η ψυχρόν έστιν η βαρύ η κοΰφον, ούδέν ηττον ετερον τφ είναι
1 [ί) om. Prantl. Philop. 6GS. 1 records the reading τ) 6iroioi> iv τι n, but questions it, adding el SI (<rnp (ϊ; ypaipij) ‘ fiiroi iv I!,' rovrianv κτλ.— C.]
* [<lv> supplevi.—C.]
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The hypothesis of the void, then, was introduced under the belief that the phenomenon of local movement involved the reality of self-existing vacancy, which is equivalent to the reality of ‘ space ’ sejuncl from material content or continent; .and this wc have already shown to be impossible. But, a consideration of the question on its own merits will also demonstrate the inanity, in very truth, of this doctrine of the ' inane.’ For just as a cube displaces its own bulk of water if immersed m it, so does it also if the medium be air, only Lhat the displacement is not percr-ptible to the senses. So, whatever the yielding medium may be, it must (unless it condenses) yield in whatever direction is determined by the natural movement of the intrusive body, always making way underneath it if it be earth, above it if it be fire, or below it or above it according as the medium may be lighter or heavier than the moving body.11 Now this yielding is impossible in vacuity, which is not a material entity at all, and one must suppose that the dimensionality already there in the place before it was occupied must interpenetrate the equal dimensionality of the intrusive cube when it enters ; just as if the water or air should not make way for the wooden cube but should permeate it all through. But then the cube itself has its own bulk equal to that of the vacancy that now permeates it, which bulk, whether it be hot or cold or heavy or buoyant, is nevertheless different
“ If the medium be air, for example, it will make way for water on the water’s under side (and well up over it), but to fire on the fire’s upper side, etc.—one way or the other, therefore, as determined by the natural movement of the intrusive body.
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216 b πάντων των παθημάτων i ‘δο KCu el μη χωριστόν λέγω δέ τον όγκον του ζυλίΙΡ.ΙΚ κύβον, ώατ el και χωρισθείη των άλλων πάντων^α&ί μη τε βαρύ μητ€ κοΰφον είη, καθότι τό ’ίσον κενόν και εν τω αυτω εσται τω του τόπου καί τω τοΰ κενού μερει ν> ισω αύτω. τί ονν διοίσει τό τοΰ κάβου σώμα τοΰ ίσου κενοΰ και τόπου; καί ει δύο τοιαίΐτα, διὰ τί ου καί όποσαοΰν εν τω αύτω εσται; εν μεν δη τοΰτο άτοπον καί αδύνατον,
”Ετι δε φανερόν ότι τοΰτο ό κύβος εξει καί μεθιστάμενος, ο και τὰ άλλα σώματα πάντ’ εχει. ωστ ει τοΰ τόπου μηδέν διαφέρει, τί δει ποιεΐν 15 τοπον τοι? σωμασι παρα τον έκαστου όγκον, ει απαθές ό όγκος; ούδεν γάρ συμβάλλεται, ε Ι ετερον περί αυτόν ἴσον διάστημα τοιοΰτον εϊη.
ΐ'Έτι δεΐ δηλον είναι οἶον κενόν έν τοΐς κινου-μενοις. νΰν δ’ ούδαμοΰ εντός τοΰ κόσμον ό γάρ άηρ ἔστι τι, ού δοκεΐ δέ γε. ούδέ τό νδωρ, εΐ ήσαν 20 οἱ Ιχθύες σίδηροί· τη άφη γάρ ή κρίσις τοΰ άπτοΰ.] "Οτι μεν τοίνυν ούκ ἔστι κεχωρισμενον κενόν, εκ τούτων εστί δήλον.
° [On this 'bulk' as the ‘ matter of growth und diminution, logicaliy (though not actually) distinguishable from the ‘ matter lif qualitative change,’ see De gen. et corr. 3‘JO b 16 ff, and Joachim ad lor.—C'.]
6 The old commentator1! add the corollary that, if the dimensions of a body qua dimensions require α place to be in or to ρο into, ho must the dimensions of a vacuum, and no on ad infinitum.
c The bracketed passage (which was unknown to the Greek commentators) is evidently and admittedly spurious. What it means is that, if fishes were made of iron, they would not be able to feel the water and would be as apt to equate
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in its nature from all these quolilics, oven though it may not be separable from lliem—I mean the bulk, ms such, of the wooden culif iKeif.11 So lhal, even if this bulk could be isolated fiom all these, other qimlities and be neither he;uv nor buoyant-, it would still embrace an equal measure of vacancy, and would coincide with a portion of ‘space 'and ‘ vacuity ’ r<|iial to itself. How, then, would the liiuteri.-il bulk of the cube differ from an equal portion of vacancy or space ' And if there could be two Midi coincident enhties, vliy not nny number you clioosc to name1 ? So I liis is one pnradoxicnl and ;il)Mird implication of the doctrine of Ihe void.
Rut further tin- cube in question, if it should will ^hll li.ive its own bulk, just ;is ever}’ other body lifts, fis such. And if lliis differs in no respect from ‘ place/ AvJiy imagine a place for a body to go into in addition to iis own bulk, if that hulk as such has no physical properties ? For if another equal dimensionality were to permeate it, it would make no difference.6
[Further, vacancy (if it exist) should manifest its distinctive character amongst the traji.xmutable substances that constitute the realm of nature. But in facl it is nowhere to be discovered in the cosmos. For air is substantial, though it does not appear so, any move than water would to fishes if they were made of iron ; for touch is iha test of existence for the tangible.]0
From alhthis it 1m clear that there is no such thing as a self-existing void.
water with nothin# as we ure to equate air with it. Prantl appositely refers Ui> to the myth in Mato’s Phaedo, 101) c.
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ARISTOTLE
CHAPTER IX
ARGUMENT
[.Having disposed of the argument that motion requires a void ‘ separate from bodies,' in and through which bodies may move, Aristotle turns to the supposed necessity of empty interstices inside bodies, into which they may contract. This internal void had been invoked to account for differences of specific density, of tightness or heaviness, and of hardness or softness. It was argued that without it no compression was possible, and hence either (1) there could be no movement at all, nr (2) movement, must cause the whole material universe to bulge, since nothing can contract to make room for it, or (3) whenever a given amount of air passes into water (with a reduction of volume), a corresponding amount of water must simultaneously expand, somewhere else, into air (216 b 22-30).
The alleged internal void, accounting for tenuity and contraction, might be conceived in two ways:
(a) As sporadic cavities into which particles of the contracting body can draw together. But our arguments against self-determined ' places ’ exclude the existence of such ‘ voids ’ (b 30-33).
216 b Εΐσΐ δέ river οι διὰ του μανοΰ καί πυκνόν οἴονται φανερόν είναι οτ ι ἔστι κενόν. el μιν γάρ μη ἔστι /χάνον καί πυκνόν, ovSe συνιέναι καί 25 πιλεΐσθαι οΐόν re· ει δὲ τούτο μη eh], ή ἔλω? κίνησις ούκ ἔσται, η κνμανεΐ το ολον (βσπερ εφη Άοΰθος), η els Ίσον άεί1 μεταβάλλειν άερα καί 1 [del <5e?> Bonltz, Prantl.—C.]
“ [Λ Pythagorean, Diels, Vors. 23.—C.]
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CHAPTER IX
argument (continued)
(b) As somehow diffused throughout the tenuous substance. In this case its function is changed: it is no longer a vacancy in which movement takes place, but could only account, for the rising upward of buoyant things. Rut this is open to the objection that void cannot move or have a place (b 33-217 a 10).
Since, however, not all movement, is re-entrant, contraction and expansion must be possible., or one of the three alternatives above stated, cannot be escaped (a 10-20).
The true explanation is that, just as the same matter passes from hot to cold without any accession or loss, so the, same matter serves for a large and for a small body without accession or loss, without any need of empty interstices («. 20-bll).
The internal mid has been invoked to explain both lightness and soft texture. Rut, if both qualities were duo to more void αι the body, they ought always to go together, whereas in fact iron is lighter than lead bid harder (b 11-20).
Conclusion: the void does not exist, cither as separatefrom bodies or as involved in tenuous substances (b 20-28).—C.]
But other thinkers hold that it is tenuity and density that prove the existence of the void. For they can only be caused by things drawing together and being compressed, which involves the existence of vacant spaces through which their parLicles can approach or recede from each other. And if there were no such drawing of things together to make room, then either (1) "’there would be no movement at all, or (2) the universe would (to use Xuthus’s "■ expression) be thrust up into a wave, or (3) a balance must always, be preserved, for instance, between the transformation of water into air and air into water.
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218 b ύδωρ. λέγω δ’ οἶον el εξ ΰδατος κυάθον γέγονεν αήρ, άμα εξ ίσου άερος ύδωρ τ’οσοΰτον γεγενήσθαι, η κενόν εΐναι εξ ανάγκης· συμττιλείσθαι γάρ και so συνεπεκτείνεσθαι ούκ ενδέχεται άλλως.
Ει μεν οΰν τό μανόν λέγουσι τό πολλά κενά κεχωρισμένα έχον, φανερόν ως, ει μηδε κενόν ενδέχεται εἶναι χωριστόν ώσπερ μηδέ τόπον ἔχοντα Βιάστημα αύτου, ουδέ μανόν ουται?
Ει δε μη χωριστόν, σ ΛΑ’ όμως ενεΐναι τι κενόν, ήττον μεν αδύνατον, συμβαίνει δέ πρώτον μεν ου 85 πάσης κινήσεως αίτιον τό κενόν ὰλλὰ της άνω 217. (τό γάρ μανόν κοΰφον, διό και τό πυρ μανόν είναι φασιν)· επειτα κινήσεως αἴτιον ούχ ουτω τό κενόν ώς εν φ, ὰλλ’ ώσπερ οι ασκοί τω φέρεσθαι αυτοί άνω φερουσι τό συνεχές, οϋτω τό κενόν ανωφερές. καίτοι πως οΐόν τε φοράν είναι κενοΰ η τόπον δ κενοΰ; κενόν γάρ γίγνεται κενόν, εις ο φέρεται. ἔτι δέ πως επί του βαρέος άποδώσουσι τό φέρεσθαι κάτω; και δήλον ότι ει όσω αν μανότερον και κενώτερον ή άνω οίσθήσεται, ει δλως είη κενόν, τάχιστ αν φέροιτο. ίσως δέ και τοϋτ αδύνατον κινηθηναι- λόγοτ δ’ ό αύτός, ώσπερ ότι εν τφ
occurring here and there in bodies (.like pores in a sponge), and large enough for other bodies to move into them; whereas the alternative (Λ) in the next paragraph he takes to meun : interbtices ·<η small and diffused that nothing can intrude (as in a body composed of spherical Stems all in contact with one another). Alternative (u) professes, to explain compression by particle*, drawing together into the empty pores (still regarding void as that ‘ in which ’ movement can take place, 2Ι7··ι 11. Alternative (Λ), Aristotle says, could profess, to explain only movement of buoyancy
3(il
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I mean, for example, that, if u cupful of water becomes nil, at the same lime :i corresponding· amount of air must become wuter, unless there is such a thing as void ; for without void nolhing can be pressed together or stretched out.
Well, but if («) the}'' mean by ‘ tenuous ’ that which has a great number of self-determined ‘ \ oicte ’« in it, νο. have only to point out that there can be no such things, any wore than t here can be a ' place ’ with self-determined dimensions. So neither can the tenuous so conceived exist.
But, if (ή) they mean that ilie vacuum is not self-determined, but nevertheless is there m the tenuous body, then they arc tnlkin# limn.1 reiisunnbly. But·, in ille first place, this means that w nre no longer speaking of the void as the condition of nil movement, hut only of the movement of ascending (for tin* tenuous is light, which is why tenuity is ascribed to fire) ; and, in the second place, that we are no longer supposing it to b<> the necessary condition of movement as being ‘ that in which the movement takes place/ but as being the efficient cause of a movement in the capacity of an ‘ elevator,’ jusL as bladders elevate whatever is attached to them. But how can a void move or have a place ? The void would require another void to move into. Again, how dn they account for the downward trend of tho weighty ? Moreover, if tilings tend upwards in proportion to their rarity and emptiness, that which is ,pui-e emptiness should move upwards quickest of all. Or perhaps we should say that even this will not do ; for the same reasoning which
(for nothing can get into these diffused interstices), and cannot realty explain that.—C.]
ARISTOTLE
η ίο κενώ ακίνητα πάντα, οϋτω και το κενόν οτι ακίνητον ασύμβλητα γὰρ τὰ τάχη.
Ἑ7τει δε κενόν μεν ου φαμεν εἶναι, τὰλλα 8 ηπόρηται αληθώς—οτι η κίνησις ουκ εσται, ει μη εσται πύκνωσις και μάνωσις, η κυμανει ο ούρανός, η αει ἴσον ύδωρ εξ αερος ἔσται και αηρ εξ ΰδατος (δήλον γάρ οτι πλείων άηρ εξ ύπατος 16 γίνεται)—ανάγκη τοίνυν, ει μη ἔστι πίλησις, η εξωθούμενου το έχόμενον το έσχατον κυμαίνειν ποιεΐν, η άλλοθι που ίσον μεταβάλλειν έξ αερος ύδωρ, ϊν' 6 πας ογκος του ολου ίσος ή, η μηδέν κινεΐσθαι, αει γάρ μεθισταμένου τούτο συμ-βήσεται, αν μη κύκλω περιίστηταί- ουκ αει δ so εις τὰ κύκλω ή φορά, άλλα και εις ευθύ.
Οἱ μεν δη διὰ ταΰτα κενόν τι φαΐεν αν είναι-ήμεΐς δέ λεγομεν εκ των υποκείμενων οτι έστίν ύλη μία των εναντίων (θερμού και φυχροΰ και των άλλων των φυσικών εναντιώσεων), και εκ δυνάμει οντος ένεργεία. ον γίνεται, καί ού χωριστή 26 μεν η ϋλη τω δ’ είναι έτερον, καί μία τω αριθμώ (ει έτυχε) χροιάς καί θερμού καί φυχροΰ. ἔστι δέ καί σώματος ύλη καί μεγάλου καί* μικρού η
“ The moving body must thrust out some other body, and the thru.st must he passed on till something is thrust up beyond the previous limits of the universe.
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showed that nothing can move in vacuo would also show that vacuum itself cannot move either, for its velocity would be out of all proportion to that of anything else.
Since, then, >ve deny the existence of the void and the other alternatives are really exhaustive—namely that, on the supposition of there being no possibility of densification and tenuification, either there can be no movement at all, or else the universe must fluctuate, or when water turns into air α corresponding amount of air must change into water (since the bulk of the air is obviously greater than thnt of the water)— il does follow necessarily that, if no condensation has taken place, either the continuously transmitted thrust must cause the boundary of the universe to bulge “ or somewhere el.se an equivalent amount of air must be changed into water so that the whole bulk of the universe shall remain the same, or nothing must move at all. For a choice between these alternatives is all that is left when anything occupies a new place otherwise than in a re-entrant cycle; and such movements straight on, and not re-entrant, do actually occur.
Now, whereas our opponents would find in this dilemma a ground for asserting the existence of a void, our own explanation is based on the established principle that it is the same matter which experiences the contrasted affections of heat and cold and the other physical opposites, passing either way from a potential to an actual affection, never existing in separation from all attributes, but maintaining its identity through the changing modes of its existence —for instance its colour or its temperature. Similarly the matter of a body may also remain identical when
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217 a αότή. δήλον δέ· όταν γάρ εξ νέατος αήρ γένηται, ή αύτη ϋλη ου προσλαβοΰσά τι άλλο έγένετο, ὰλλ’ <5 ήν δυνάμει, ενεργεία έγένετο· καί πάλιν ύ'δωρ so εξ άέρος ωσαύτως—ore μιν εις μέγεθος εκ μικρό-τητος, ότέ δ’ els μικρότητα έκ μεγέθους.
'Ομοίως τοίνυν καν άηρ πολύς ων εν ελάττονι γίγνηται όγκω και έξ ελάττονος μείζων, ή δυνάμει ουσα γίνεται vXr/ άμφιο. ώσπερ γάρ και εκ φυχρου θερμόν και εκ θερμού φυχρόν ή αύτη, ότι 217 b ήν δυνάμει, ου τω καί έκ Οερμοϋ μάλλον θερμόν, ούδενός γινομένου εν τη ϋλη θερμού ο ου κ ήν θερμόν π’τε ήττον ην θερμόν, ώσπερ γε οι)δ’ ή του μείζονος κύκλου περιφέρεια και κυρτοτης εάν γίνηται ελάττονος κύκλον (ή αύτη ουσα η άλλη), α εν ούθενί έγγέγονε τό κυρτόν δ ήν ού κυρτόν ὰλλ’ ευθύ—ου γάρ τω διαλείπειν τό ήττον ή τό μάλλον εστιν—ούδ’ ἔστι της φλογός λαβεΐν τι μέγεθος εν ω ού και θερμό της καί λευκό της ένεσην, ουτω τοίνυν καί ή πρότερον θερμότης τη ύστερον, ώστε καί τό μέγεθος καί ή μικρό της του αισθητού όγκου ού προσλαβούσης τι τής ύλης επεκ-ιο τείνεται, άλλ’ ότι δυνάμει εστιν ή ϋλη άμφοΐν·
° [Or ' without any part of the matter becoming hot, ■which (part) was not hot when the whole was Jess hot.’ Both the original and the increased heat can be equably diffused throughout the whole. We need not suppose that some cold part has got wurmer.—C.]	"
» [r£ StdKelvew. Tlie lesser heat is not to be explained by the failure or omi.nton of heat in some part of the body, nor the subsequent greater heat hy the making up nf the omission. No more neud change of bulk be explained by addition or subtraction of matter.—C.}
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it becomes greater or smaller in bulk. This is manifestly the case ; for when water is transformed into ail· the same matter, without taking on anything additional, is transformed from what il was, by passing into the actuality of that which before was only a potentiality to it. And it is just the same when air is transformed into water, the one transition being from smaller to greater bulk, and tlie other from greater to smaller.
And, again on just the same principle, when a greater mass of air contracts into a smaller bulk, or the reverse, it is the same matter which, having the potentiality of either bulk, realizes one or the other alternatively. For just as it is the same matter that passes from cold to hot and from hot to cold, because in either case it was already in potentiality what it now becomes in actuality, so also the same matter can pass from hot to hotter, without any other hot thing coming into it that was not in it when less hot.® Just as, when the circumference and curvature of the greater circle becomes that of a lesser one (whether you regard it as retaining its identity or not), in no part of it does something acquire curvature that was not curved but straight before—for the more or less of things does not come about by discontinuity and interpolation b—so neither can you find in a flame any tract which is not both hot and bright. It is in this way, then, and not by interpolations, that a former heat becomes subsequently greater. So, too, the smallness of a physical bulk is not stretched into largeness by the matter of it annexing anything to itself, but is possible because that matter had itself the potentiality of
VOL.
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217 b ωστ earl το αυτό πυκνόν και μανόν, και μία ϋλη αυτών.
Eστι δέ τό μεν ττυκνόν βαρύ, τό δέ μανόν [jj κοΰφον.1 δύο γάρ ἔστιν εφ' έκατερου, του τε πυκνού και του μανοΰ- τό τε γάρ βαρύ καί τό σκληρόν πυκνά δοκεΐ είναι, καί τάναντία μανά, τό τε κοΰφον και τό μαλακόν, διαφωνεΐ δὲ τό βαρύ 20 καί τό σκληρόν ίπι μολίβόου και σιΒηρου.
Ἑκ δή τὥν είρημενων φανερόν ώς ούτ απο-κεκριμενον κενόν ἔστιν (ούθ' απλώς οΰτ’ εν τ φ μανώ) ούτε δυνάμει, ει μη τις βούλεται πάντως καλεΐν κενόν τό αἴτιον του φερεσθαι.	ουτω δ’ ή
του βαρέος και κοΰφον ϋλη, ή τοιαΰτη, εΐη αν τό κενόν τό γάρ πυκνόν και τό μανόν κατά ταΰτην 25 την εναντίωαιν φοράς ποιητικά, κατά δέ τό σκληρόν καί μαλακόν πάθους και άπαθείας, καί ου φοράς ὰλλ’ ετεροιώσεως μάλλον.
Καί περί μεν κενού, πώς ἔστι και πώς ούκ εστι, Βιωρίσθω τον τρόπον τούτον.
1 [After κοΰφον our MSS. read : ϊτι &σπερ ή τού κύκλου περιφέρεια awayopfrn vis ίλαττον ούκ άλλο τι λαμβάνει τό κοΐλον, άλλ’ 8 fjv ευνήχθη, καί τοι πυροε 8 τι &ν ns \άβν ναι ίεται θερμόν, οϋτω καί τό παν awayuyy καί διαστολή rijs αύτήί ϋλψ. Thi-s interpolation, omitted by Themistius, 139. 23, ‘ not in certain copies ’ (Simpl. 691. 3), 1 regarded as spurious ’ (Philop. ΤΟΙ. 4), i.s a doublet of the illustrations in the preceding paragraph.—C.l
0 [Of Joachim on Be gen. el cnrr. p. 124 : * We must not think of a dense body as one in which there are few Or small “ pores,” and of a “ rare ” body as one with large or many 370 ·
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either bulk. So it is the very same thing that is now dense and now tenuous, and the matter of both is identically the same."
And note that the dense is heavy, and the tenuous light. For density and tenuity arc accompanied by two characteristics each, inasmuch as heavy and hard things are held to be dense, and light and soft ones tenuous. But in the case of iron and lead, the superior heaviness does not go with superior hardness,
Our conclusion is that the void does not exist either in separation (whether considered by itself or as implicated in tenuous substances) or r.ven potentially;b unless anyone should choose to call that which causes local movement ’ vnenney.’ For in that case the material components of the heavy and buoyant, would, as such, be vacancy, for the dense and rare under that aspect are the causes of movement, whereas under their aspect of hard and soft they are the cause of readiness or unreadiness to yield, and so of qualitive modification rather than of local movement.
Let this stand then as our conclusion about liow the void does or does not exist.
gaps interspacing its corporeal particles. We must rather conceive of E\i7 as a material capable of filling space with all possible degrees of intensity, or capable of expundliig and contracting without a break in its continuity.’—C.]
6 On the hypothesis that the void receives that which moves into it-find is vacated by that which moves out of it, it will be void in actuality when it is unoccupied, and in potentiality when it is occupied by what may move out of it. Hence the potentiality of the occupied vueancy is contrasted with the \vfo supposed forms of actual vacancy, namely the vast inane outside the material universe and the interspersed inane amongst its particles.
371
AKISTOTLE
CHAPTER X
ARGUMENT
Difficulties presented by the conception of time. No light on the subject to be found in the speculations of earlier thinkers (217 Ι» 29-218 b 9).
{At tins point Aristotle makes a fresh start, and the remaining portion properly belongs to Chapter XI., the subject being an examination of our general impression that there is a close connexion between time and movement or change.)
217	b Έχόμενον δέ των είρημενων εστ'ιν επελθεΐν 3ο περί χρόνου, πρώτον δὲ καλώ? ἔχει διαπορήσαι
περί α ΰτοΰ καί διὰ τών εξωτερικών λόγων, ποτε ρο ν τών οντων εστ'ιν ή των μη οντων, εϊτα τις ή φύσις αυτόν.
'Ότι μεν ούν η δλως ου κ ἔστιν ή μόλις και άμυδρώς, εκ τώνδύ τι? αν ύποτττευσειεν.
Τό μεν γάρ α ΰτοΰ γέγονε και ούκ ἔσπ, τὰ δέ
218	α μέλλει και ουπω ἔστιν εκ δέ τούτων και ό άπειρος
και ό αει λαμβανόμενος χρόνος σύγκειται. το δ’ εκ μη οντων συγκείμενον αδύνατον αν είναι δόξείε μετεχειν ουσίας.
Προ? δέ τούτοις ττ αντος μεριστοΰ, εάνπερ ή, 5 ανάγκη, οτε εστιν, ήτοι πάντα τὰ μέρη είναι ή ενια. του δέ χρόνου τὰ μεν γεγονε τα δὲ μέλλει, ἔστι δ’ ούδεν, οντος μεριστοΰ. τό δέ νυν ου μέρος· μετρεΐ τε γὰρ τό μέρος, και συγκεΐσθαΧ δει το
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CHAPTER Χ argument (continued)
Time is evidently connected with change and movement, but not identical with them. It determines 'fast ’ and ' slow ’ because it determines m how much of itself a movement covers a given distance (which distance is a spatial magnitude), or a change effects a given qualitive modification. But it cannot measure itself, for it presents no spatial magnitude and no change of quality for itself to measure (b 9-20).
The subject of inquiry next in succession is ‘ time/ It will be well to begin with the questions which general reflections suggest as to its existence or non-existence and its nature.
The following considerations might make one suspect either that there is really no Mich thmg as time, or at least that it has only an equivocal and obscure existence.
(1)	Some of it is post and no longer exists, and the rest is future and does not yet exist; and all time, whether in its limitless totality or any given length of time we take, is entirely made up of the no-longer and the not,-yet; and how can we conceive of that which is composed of non-existents sharing in existence in any way ?
(2)	Moreover, if anything divisible exists, then, so long as it is in existence, either all its parts or some of them must exist. Now time is divisible into parts, and some of these were in the past and some will be in the future, but none of them exists. The present 1 now ’ is not part of time at all, for a part measures the wfiole, and the whole must be made up of the
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218»όλοι' έκ των μερών ό δὲ χρόνος ου δοκεΐ συγ-κεϊσθαι εκ των νυν.
Ἔτι δε τό νυν, δ φαίνεται διορίζειν τδ παρελθόν ίο καί τα μέλλον, πάτερον εν καί ταύτόν αει διαμένει η άλλο και άλλο, ου ρόδιον ιδεΐν.
Ει μεν γὰρ αει 'έτερον καί έτερον, μηδέν δ’ έστϊ των έν τφ χρόνω άλλο και άλλο μέρος άμα (δ μη περιέχει, τό δὲ περιέχεται, ώσπερ 6 ελάττων χρόνος υπό του πλείονος), τό δὲ νΰν μη oV πρότερον is δὲ ον ανάγκη έφθάρθαι ποτέ, και τα νΰν άμα μεν άλλήλοις ούκ ἔσται, έφθάρθαι δέ ανάγκη αει τό πρότερον, εν έαυτω μεν οδν έφθάρθαι ούχ οΐόν τε, διὰ τό εΐναι τότε, έν άλλω δέ νΰν έφθάρθαι τό πρότερον νΰν ούκ ένδέχεται. έστω γὰρ αδύνατον έχόμενα εΐναι άλλήλων τὰ νΰν ώσπερ στιγμή 20 στιγμής, είπε ρ ου ν έν τω έφεξής ούκ έφθαρτα ι ὰλλ’ έν άλλω, έν τοϊς μεταξύ τοΐς νΰν άπείροις οΰσιν άμα αν εϊη· τοΰτο δ’ αδύνατον.
’Αλλά μην ούδ' αει τό αυτό διαμένειν δυνατόν, ούδενός γάρ διαιρέτου πεπερασμένου έν πέρας έστίν, ουτ’ αν έφ’ εν ή συνεχές οΰτ’ αν έπι πλείω· 26 τό δε νΰν πέρας έστί, και χρόνον ἔστι λαβεΐν πεπερασμένου, ἔτι ει τό άμα εΐναι κατά χρόνον και μήτε πρότερον μήτε ύστερον τό έν τω αύτφ εΐναι καί έν τω νΰν ἔστιν, ει τά τε πρότερον και τα ύστερον έν τω νΰν τωδί έστιν, άμα αν εἴη * 6
° [Or ' and if anything that does not exist now, but formerly did exist, rauht have perished al some moment.’— C.]
6 This is proved iu Book VI. chap. i.
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parts, but we cannot say that time is made up of
(3)	Nor is it easy Lo see whether the ‘ now ’ that appears to divide the past and the future (a) is always one and the same or (b) is continuously changing.
(6)	For if it is always changing, and if no two sectional parts of time can exist at once (unless one includes the other, the longer the shorter), and if the ‘ now ’ that is not, but was, must have ceased to be at some time or other,0 so also no two ‘ nows ’ can exist together, but the past ‘ now ’ must have perished before there was any other’ now.’ Now it cannot have ceased to be when it was itself the ‘ now,’ for that is just when it existed; but it is impossible that the past ‘ now ’ should have perished in any other ‘ now ' but itself. Foi· we must lay it down as an axiom that there can be no next ‘ now ’ to α given ‘ now any more than a next point to a given point.6 So that if it did not perish in the next ‘ now/ but in some subsequent one, it would have been in existence coincidently with the countless ‘ nows ’ that lie between the ‘ now ’ in which it was and the subsequent ‘ now ’ in which wc are supposing it to perish ; which is impossible.
(a) But neither can it continuously persist in its identity. For nothing which is finite and divisible is bounded by a single limit, whether it be continuous in one dimension only or in more than one ; but the ‘ now ' is a time limit, and if we take any limited period of time, it must be determined by two limits, which cannot be identical. Again, if simultaneity in time, and not being before or after, means coinciding and being in the very ‘ now ’ wherein they coincide, then, if the before and the after were both in the persistently identical ‘ now ’ we are discussing, what 375
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218 a τὰ εις έτος γενόμενα μυριοστόν τοι? γενομενοις τημερον, καί ούτε πρότερον ονθ’ ύστερον ούόέν eo άλλο άλλου.
Περί μεν οΰν των υπαρχόντων αυτοί τοσαντ έστω διηπορημενα.
Τί δ’ εσ~1ν 6 χρόνος καί τις αν του ή φύσις, ομοίως εκ τε των παραδεδομενων άδηλόν ἔστι και περί ων τυγχάνομεν διεληλυθότες πρότερον.
218 b οι μεν γάρ την του όλου κίνησιν είναι φασιν, οι δέ την σφαίραν αυτήν, καίτοι της περιφοράς και τό μέρος χρόνος τις εστι, περιφορά δέ γε oil' μέρος γάρ περιφοράς τό ληφθεν, ὰλλ’ ού περιφορά. ἔτι δ’ ει πλείους ήσαν οἱ ουρανοί, ομοίως αν ήν 5 6 χρόνος η ότουοΰν αυτών κίνησις, ώστε πολλοί χρόνοι άμα. η δε του όλου σφαίρα εδοβε μεν τοι? είποΰσιν είναι ό χρόνος άτι εν τε τω χρόνια πάντα ἔστι και εν τη του ολον σφαίρα· ἔστι δ’ εύηθικώ-τερον τό ειρημόνον η ώστε περί αύτοΰ τα αδύνατα επισκοπειν.
Έπε'ι δέ δοκεΐ μάλιστα κίνησις είναι καί μετά-ίο βολή τις ό χρόνος, τοΰτ αν εϊη σκεπτέον, η μεν ουν έκαστου μεταβολή καί κίνησις εν αυτω τω μεταβάλλοντι μόνον εστίν, η οΰ αν τύχη ον αύτο τό κινούμενου καί μεταβάλλον ό δέ χρόνος ομοίως * *
α [Plato, according to Eudemus and Theophrastus (Simpl. 700. 18 ; Diels, Dor. 402).—C.}
6 [Pythagoreans, Diels, Vors 4·ΰ Β 33.—C.]
° The characteristic motion of the heavens ib re-entrant
* circuniktion.’ But part of a ι e-entrant eircumlation is not re-entrunt, whereas time (in addition to not being reentrant, it might have been added, and therefore having no
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happened ten thousand years ago would be simultaneous with what is happening to-day, and nothing would be before or after anything else.
Let this suffice as to the problems raised by considering the properties of time.
But what time really is and under what category it falls, is no more revealed by anything that has come down to us from earlier thinkers than it is by the considerations that have just been urged. For (a) some a have identified time with the revolution of the all-embracing heaven, and (δ) some b with that heavenly sphere itself. Bui (a) a partial revolution is time just as much as a whole one is, but it is not just as much α revolution ; for any finite portion of time is a portion of a revolution, but is not a revolution.0 Moreover, if there were more universes than one, the re-entrant circumlation of each of them would be time, so that several different times would exist at once. And (δ) as to those who declare the heavenly sphere itself to be time, their only reason was that all things are contained ‘ in the celestial sphere ’ and also take place ' in time/ which is too childish to be worth reducing to absurdities more obvious thnn itself.
Now the most obvious thing about time is that it strikes us as some kind of1 passing along ’ and changing ; but if we follow this clue, we find that, when any particular thing changes or moves, the movement or change is in the moving or changing tiling itself or takes place only where that thing is ; whereas ' the natural unity is such that any portion of it (a day, for instance) is time just as truly and completely as any other portion (a clay arid night, for instance). So the Greek commentators understand this obscure and apparently not very significant passage, [If time is actually identified with the diurnal revolution, there is no time of less duration than α day.—C.J 377
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218 b καί πανταχοΰ καί παρά πάσιν. ἔτι δέ μεταβολή is μεν ἔστι πάσα θάττων καί βραΒυτερα, χρονος δ ονκ ἔστιν το γὰρ βραΒύ καί ταχύ χρόνω ώρισται, ταχύ μεν το εν όλίγιρ πολύ κινούμενου, β pah ν δε το εν πολλω ολίγον 6 he χρόνος ούχ ώρισται χρόνιο, ούτε τω ποσός τις είναι ούτε τ ω ποιος, οτι μεν τοίνυν ούκ ἔστι κίνησις, φανερόν μτηΒεν δέ Βιαφερετω λέγειν ήμΐν εν τω παρόντι κίνησιν 20 η μεταβολήν.
<* If more or less change can take place In the same time, time itself cannot be identical with change. For if it were, equal portions of lime would coincide with more or less of time itself.
CHAPTER XI
ARGUMENT
As tv time, Aristotle enters into no profound metaphysical speculations as to its essential nature. He is content with attempting to bring precision into the thoughts of the plain man, who may easily fall into confusions and contradictions when he tries to give himself an account of what he really means by it.
He finds that we are aware of what we call the passage of time if, and only if, we are aware of some kind of change or movement; but it need not be spatial movement or change ; a mental experience, though it came to us in darkness and silence, when we were aware of nothing outsyje our own consciousness, would make us aware of the passage of time, no less than an objective change which came to us through the senses.
Now movement or change implies interval, and therefore some kind of magnitude. And magnitude is continuous,
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passage of time ‘ is current everywhere alike and is in relation with everything. And further, all changes may be faster or slower, but not so time ; for fast and slow are defined by time, ‘ faster ’ being more change in less time, and ‘ slower ’ less in more. But time cannot measure time thus, as though it were a distance (like the space passed through in motion) or a qualitive modification, as in other kinds of change.® It is evident, therefore, that time is not identical with movement; nor, in this connexion, need we distinguish between movement and other kinds of change.
CHAPTER XI ΛηαυΜΕΝΤ (continued)
therefore movement or change, and time (which keeps pace with change) must also be continuous.
As local movement, or change of local position, is the simplest and most obvious form of change, we will begin by examining it. Suppose Α, Β, Ο, 1), ete. to be successive points on a line. If we say that 0 comes after Β and before D we mean that the distance from A to 0 is more than the distance from A to Β and less than the distance from A to D. If a point D has moved along the line (starting at A) we say that when it reached 0 it had moved more than when it reached Β and less than when it reached D because G comes after Β and before D.
This more-or-lessncss, or before-or-aflerness is primarily a measure of space, aiul derivatively of movement; for it is the change of relative position that makes us aware of movement. Thus the standard unit for the measurement of movement would naturally be : that movement which covers the standard unit of length.
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argument (continued)
Now let us examine spatial movement in its relation to time. Time is the. same everywhere, and more than one movement goes on at the same time, and the relation of time to movement is different tn different cases.
For suppose F and P' to be two points which begin to move from A simultaneously, and suppose Ρ reaches Β and F' reaches Ώ simultaneously, then P' has moved more than Ρ in the interval between the initial and the final ‘ now ’ of the interval.
This lends us to another hind ofmore-or-lessness in movement : the more-or-lcssness of intensity or concentration of the motion itself, or, as we should say, the speed of the motion. For if 0 comes after Β in space, but the arrival °f 1" at 0 comes before the arrival of Ρ at Β νο time, then the motion of P' is faster (i.e. more concentrated) than the motion ofP.
A’oiu that by which we count the more-or-lcssness of motion itself (i.e. its rapidity or slowness) is precisely what we mean by Time ; and if we fisc a unit of time, we shall say that the faster movement covers a given distance in less time than the
The precise relation, then, of time to movement is that Time is the measure; the counting, or the dimension, of movement which is primary to motion itself. It determines the speed of a movement with a test that is not identical with the statical or local more-or-lessness of the distance covered. Aristotle expresses this by saying that time is the ‘ number ’ (that is, system of units) which measures the land of more-or-lessness which is peculiar to motion, as distinct from that which is determined by distances covered.
Again, if the moving point Ρ makes a pause at the point Β and then continues its movement, then the ' station ’ divides the motion, as a point divides a line. The whole of the movement takes place either before or after the ‘ station ’; just as the whole of the line comes either before or after the point of division B, the point itself being no part of the line. The point of division Β has a double function : it marks the 3 80
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argument (continued)
end of ‘ the before ’ and the beginning of ‘ the after.' Tt is therefore called a ‘ double point ’; not in the sense of being two separate points, but as having a double function. Similarly the ‘ station ’ has the double function of being the final limit of tlie-movement-before and the initial limit of the-nioveinent-after, but is not itself any part of the motion. And with respect to space; the-movement-after-the-pavse began where the movcment-before-thc-pause ended; there was no space between them, and the same where has the double function of marking the beginning of the one and the end of the other. But with respect to time, the case is different; for time flowed on continuously during the pause; the-movement-after-thc-pause did not begin when the-move-ment-brfore-the-pause ended, but there was ail interval of time between the beginning of the one and the end of the other, and other changes were going on during this interval, and the limits of the interval were marked by two separate' nows.’
So that, though the ‘ station ’ is marked m Space by one point, which is itself no part of space, it is marked in Time by an interval, which is itself a part of time, and whose initial and final limits are marked by two separate ‘ nows’ (ianalogous to two distinct points)."
When we come to the question how the units of movement in this sense are to be established, we shall find that it can only be done by fixing on some standard of re-entrant movement assumed to be uniform. This is the condition which the diurnal revolution of the starry heavens complies with. We may assume it to be uniform ; the return of a given star to an identical position with reference to the (supposed stable) earth may be regarded as the natural unit of this motion, and any convenient fraction of it may be taken for any special purpose. We shall then say that one movement is faster than another according as it covers a given space coincidently with the movement of the star through a smaller angular distance.
“ The discussion of unity and continuity of time and movement in Bk. V. chup. iv. throws much light on this passage.
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All this can be expressed m more modern language by saying that time is the non-spatial dimension of movement. Ever since Founder this has been symbolically expressed by saying that the dimensions of rale of movement are space entering positively and time entering negatively, or the dimensions of It are 8Ί'-1. To realise this is to realise the greatness of Aristotle's achievement, and to see how directly it opens the way to the four-dimensional algebra to which so much attention has recently been directed in connexion with the doctrine of relativity.
b ’Αλλὰ μην οΰδ’ άνευ γε μεταβολής· όταν γάρ μηδέν αυτοί μεταβάλλωμεν την διάνοιαν ή λάθωμεν μεταβάλλοντες, ου δοκεΐ η μιν γεγονέναι χρόνος, καθάπερ ουδέ τοΐς εν Σαρδοΐ μυθολογούμενοις 5 καθεύδειν παρά τοΐς ηρωσιν, όταν εγερθώσιν συνάπτουσι γάρ τό πρότερον νΰν τω ύστερον νυν καί εν ποιονσιν, έξαιροΰντες διά την αναισθησίαν τό μεταξύ, ώσπερ οδν ει μη ήν έτερον τό νΰν ὰλλὰ τ αυτό και εν, ουκ αν ην χρόνος, οΰτως και επει λανθάνει ετερον ον, ου δοκεΐ είναι τό μεταξύ ο χρόνος, ει δη τό μη οΐεσθαι εἶναι χρόνον τότε συμβαίνει ήμΐν όταν μη ορίζω μεν μηδεμίαν μεταβολήν ὰλλ’ εν ένι και αδιαίρετη) φαίνηται η ψυχή μένειν, όταν δ’ αισθώμεθα και ορίσω μεν, τότε φαμέν γεγονέναι χρόνον, φανερόν ότι ούκ ἔστιν ι άνευ κινησεως και μεταβολής χρόνος.
"Οτι μεν οδν ούτε κίνησις ούτ' άνευ κινησεως ό χρόνος εστί, φανερόν.
Αηπτέον δέ, επει ζητοΰμεν τί εστιν 6 χρόνος, εντεύθεν άρχομένοις, τί της κινησεώς εστιν. αμα
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argument (continued)
Aristotle, however, carries his investigation no further than the comparison of movements, each of which is uniform with itself He is aware of the fact of acceleration (ι» which Τ enters twice as a dimension symbolized as T'1), but ho does not carry his investigations into this further region.
On the other hand, time cannot be disconnected from change ; for when we experience no changes of consciousness, or, if we do, are not aware of them, no time seems to have passed, any more than it did to the men in the fable who ‘ slept with the heroes ’ 0 in Sardinia, when they awoke ; for under such circumstances we fit the former ‘ now ’ on to the later, making them one and the same and eliminating the interval between them, because we did nob perceive it. So, just as there would be no time if there were no distinction between this ‘ now ’ and that ‘ now,’ but it were always the same ‘ now ’; in the same way there appears to be πο time between two * nows ’ when we fail to distinguish between them. Since, then, we are not aware of time when we do not distinguish any change (the mind appearing to abide in a single indivisible and undifferentiated state), whereas if -vve perceive and distinguish changes, then we say that time has elapsed, it is clear that time cannot be disconnected from motion and change.
Plainly, then, time is neither identical with movement nor capable of being separated from it.
In our attempt to find out what time is, therefore, we must start from the question, in what way it pertains to motion. For when we are aware of motion
0 [Sons of Herakles and of the daughters of Thespius, who were said to have colonized Sardinia (see Frazer on Apollo-dorus ii. 1. 6).—C.]
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219a γὰρ κινήσεως αίσθανόμεθα καί χρόνου- και γάρ 5 έὰν ή σκότος καί μηδέν διὰ του σώματος πάσχω μεν, κίνησις δέ τις έν τη φυχή ένή, ευθύς άμα δοκεΐ τις γεγονέναι καί χρόνος, ὰλλὰ μην καί όταν γε χρόνος δοκή γεγονέναι τις, αμα και κίνησις τις φαίνεται γεγονέναι, ώστε ήτοι κίνησις η της κινήσεώς τί έστιν ό χρόνος- έπεί ουν ου κίνησις, ίο ανάγκη της κινήσεώς τι είναι αυτόν.
Έίτεΐ δε τό κινούμενον κινείται εκ τινος εις τι και πάν μέγεθος συνεχές, ακολουθεί τω μεγέθει ή κίνησις- διὰ γάρ τό τὰ μεγεθος εἶναι συνεχές καί ή κίνησις έστι συνεχής- διά δέ την κίνησιν ό χρόνος-οση γάρ ή κίνησις, τοσοΰτος καί ό χρόνος αει u δοκεΐ γεγονέναι, τό δὲ δή πρότερον καί ύστερον εν τόπιρ πρώτον εστιν. ενταΰθα μεν δή τή θέσει-επεί δ’ εν τω μεγέθει έστί τό πρότερον καί ύστερον, ανάγκη καί έν κινήσει είναι τό πρότερον καί ύστερον, άνάλογον τοΐς εκεί, άλλα μήν καί έν χρόνιο εστι τό πρότερον καί ύστερον διὰ τὰ άκο-20 λουθεΐν αει θατέρω θάτερον αυτών. έστι δέ τό πρότερον καί ύστερον αυτών1 έν τή κινήσει, ο μεν ποτε ον κίνησις ἔστιν τὰ μέντοι είναι αύτω έτερον καί ου κίνησις, άλλα μήν καί τον χρόνον γε
1 [αύτων om. H: αϋ7·ωι> iv τη κινήσει om. Philop. 720. 24 (lemma).—C.]
" ‘ From here to there ’ implies an interval between them, and this implies some kind of magnitude.
6 [Philop. 720. 28 paraphrases: ‘ This before-and-after, when observed in motion and in time, in rtspect of the substrate (υποκείμενον)—that is the meaning of δ μιν ποτε Ον —is nothing but the motion, but in respect of its definition is distinct; as ascent and descent in respect of their substrate are a ladder, but in definition distinct from it.’ Of De gen. et eorr. 319 b 9 -ή (ση μ(ν ώε (κη. ή Ολη, the matter under-384
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we are thereby aware of time, since, even if it were dark and we were conscious of no bodily sensations, but something were ‘ going on ’ in our minds, we should, from that very experience, recognize the passage of time. And conversely, whenever we recognize that there has been a lapse of time, we by that act recognize that something ‘has been going on/ So time must either itself be motion, or if not, must pertain to motion ; and since we have seen that it is not identical with motion, it must pertain to it in some way.
Well then, since anything that moves moves from α ‘ here ’ to a ‘ there,’α and magnitude as such is continuous, movement is dependent on magnitude ; for it is because magnitude is continuous that movement is so also, and because movement is continuous so is time ; for (excluding differences of velocity) the time occupied is conceived as proportionate to the distance moved over. Now, the primary significance of before-and-afterness is the local one of ‘ in front of ’ and ‘ behind/ There it is applied to order of position; but since there is a before-and-after in magnitude, there must also be a before-and-after in movement in analogy with them. But there is also a before-and-after in time, in virtue of the dependence of time upon motion. Movement, then, is the objective seat of before-and-afterness both in movement and in time ; but conceptually the before-and-afterness is distinguishable from movement,6 Now, when we determine a movement lying the four simple bodies) ή αυτί), &rri Si <it iripa; S piv yip Tore β» νπ&καται, rb αύτό, τύ S’ etvai ού rb αύτ6, ‘ for that which underlies them, whatever its nature may be qua underlying them, is the same, but its actual being is not the same ’ (Joachim).—C.]
2c
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219 a γνωρίζομεν, όταν όρίσωμεν την κινήσω το πρότερον καί ύστερον ορίζοντες' καί τό τε φαμεν γεγονέναι χρόνον, όταν του πρότερον και ύστερου εν τή 25 κινήσει αϊσθησιν λάβω μεν. όρίζομεν δέ τω άλλο καί άλλο ύπολαβειν αυτά καί μεταξύ τι αυτών έτερον όταν γάρ έτερα τα άκρατου μέσου νοήσωμεν καί δυο εΐπτ) ή φυχή τὰ νυν—το μεν πρότερον το δ’ ύστερον—τότε καί τοΰτό φαμεν είναι χρόνον το eo γάρ όριζόμενον τψ νυν χρόνος εἶναι 8οκεΐ· καί ύποκείσθω.
"Οταν μεν οΰν ως εν τὰ νυν αίσθανώμεθα καί μή ήτοι ώς πρότερον καί ύστερον εν τή κινήσει ή ώς τό αυτό μεν προτέρου δε καί υστέρου τινός, ου δοκεΐ χρόνος γεγονέναι ούθείς, ότι ουδέ κίνησις.
219 b όταν δέ τό πρότερον καί ύστερον, τότε λέγομεν χρόνον τούτο γάρ εστιν ό χρόνος, αριθμός κινήσεως κατά τό πρότερον καί ύστερον.
Oύκ άρα κίνησις 6 χρόνος, ὰλλ’ ή αριθμόν έχει ή κίνησις, σημεΐον δέ· τὰ μεν γάρ πλεΐον καί έλαττον ο κρίνομεν αριθμώ, κινησιν δέ πλείω καί έλάττω χρόνο)· αριθμός άρα τις 6 χρόνος, επεί δ’ αριθμός ἔστι διχώς (καί γάρ τό άριθμούμενον καί τό άριθ-
“ That is, ‘ whose beginning and end arc each a “ now.” ’ 386
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by defining its first and last limit, we also recognize a lupse of Lime ; for it is when we arc aware of the measuring uf movement by a prior and posterior limit that we may say time has passed. And our determination consists in distinguishing between the initial limit and the final one, and seeing that what lies between them is distinct from both ; for when we distinguish between the extremes and what is between them, and the mind pronounces the ‘ nows ’ to be two—an initial and a final one—it is then that we say that a certain time has passed ; for that which is determined either way by a ‘ now ’ “ seems to be what we mean by time. And let this be accepted and laid clown.
Accordingly, when we perceive a ‘ now ’ in isolation, that is to say not as one of two, an initial and a final one in the movement, nor yet as being a final ' now ’ of one period and at the same time the initial ‘ now ’ of a succeeding period, then no time seems to have elapsed, for neither has there been any corresponding movement. But when we perceive a distinct before and after, then we speak of time ; for this is just what time is, the calculable measure or dimension of motion with respect to before-and-afterness.
Time, then, is not movement, but that by which movement can be numerically estimated. To see this, reflect that we estimate any kind of more-and-lesaness by number ; so, since we estimate all more-or-lessness·» on some numerical scale and estimate the more-or-Iessness of motion by time, time is a scale on which something (to wit movement) can be numerically estimated. But now, since ‘ number ’ has two meanings (for we speak of the ‘ numbers ’ 387
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219 b μητόν αριθμόν λεγομεν, καί φ άριθμοΰμεν), 6 δε1 χρόνος έστι τό άριθμούμενον καί ου χ ώ αριθριοΰμεν. ἔσπ δ’ έτερον φ άριθμοΰμεν καί τό άριθμούμενον.
10 Καί ώσπερ ή κίνησις αεί άλλη καί άλλη, καί ό χρόνος. 6 δ’ άμα πας χρόνος 6 αυτός- τὰ γάρ νυν τό αυτό ό ποτ’ η ν, τό δ’ είναι αύτω έτερον- τό δέ νυν τον χρόνον μετ pel, fj πρότερον και ύστερον, τό δέ νυν ἔστι μεν ως τό αυτό, ἔστι δ’ ως ου τό αυτό- -fj μεν γάρ εν άλλω καί άλλω, ετερον (τοΰτο ΐΰ δ’ ην αύτω τό νυν2), ή δέ ο ποτε ον έστι τό νυν, τό αυτό, ακολουθεί γάρ, ώς έλεχθη, τω μεν μεγέθει ή κίνησις, τούτη δ’ ό χρόνος, ως φαμεν και ομοίως δη τη στιγμή τό φερόμενον, φ την κίνησιν γνώριζα μεν καί τό πρότερον εν αυτή καί τό ύστερον, τοΰτο δέ ο μεν ποτε ον τό αυτό (η στιγμή γάρ η 20 λίθος η τι άλλο τοιοΰτόν έστι), τφ λόγω δὲ άλλο-ώσπερ οι σοφισταί λαμβάνουσιν έτερον τό Κορίσκον εν Αν κείω εἶναι καλ τό Κ,ορίσκον εν α γορα, καί τοΰτο δη τφ άλλοθι καί άλλοθι είναι έτερον, τω δε φε ρο μένω ακολουθεί τό νΰν, ώσπερ ό χρόνος τη
1 [δέ: Si) FG.—C.]
2 [τό νΰν Λναι Philop. Τ26.21 (paraphr.), Bonitz, Prantl.—C.] * 11
“ The contrast is between the numeri nunurati and the numeri mmerantet and between the ‘concrete’ and ‘abstract’ of modern arithmetical terminology, In counting the successive * nows,’ we are counting sections of continuous time; but we are counting them in abstract numbers. Time, then, is a concrete numerable, not 'an abstract numerator.
11 [The following paragraph points out ‘ that as movement is recognized by observing a single moving body successively at different points, the passage of time is recognized by noting that the single character of “ nowness ” has been 388
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that are counted in the thing in question, and also of the ‘ numbers ’ by which we count them and in which we calculate), we are to note that time is the countable thing that we are counting, not the numbers wc count in—which two things are different.0
And 6 as movement is a continuous flux, so is time ; but at any given moment time is the same everywhere, for the ‘ now ’ itself is identical in its essence, but the relations into which it enters differ in different connexions, and it is the 1 now ’ that marks off time as before and after. But this ‘ now,’ which is identical everywhere, itself retains its identity in one sense, but is continually changing in another ; for inasmuch as the point in the flux of time which it marks is changing (and so to mark it is its essential function) the ‘ now ’ too keeps changing, but inasmuch as at every moment it is performing its essential function of dividing the past and future it retains its identity. For there is a dependent sequence, as we have shown, of movement upon magnitude and (we may add) of time upon movement; and the moving body, by which we become aware of movement and its before-and-afterness, may be regarded as a point;0 and throughout its course this— whether point or stone or what you like—retains its identity, but its relations alter : as the Sophists distinguish between Koriscos in the Lyceum and Koriscos in the market-place, so this moving body also is different in so far as it is constantly in a different place. Apd as time follows the analogy of movement, so does the ‘ now ’ of time follow the analogy of the attached to more than one experienced event ’ (Ross, Aristotle, p. 90).—C.]
0 ‘ As a point,' that is, as a mere indicator of movement, in abstraction from all its other properties.
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219b -Λ κινήσει.· τω γάρ φερομένω γνωρίζομεν το πρότερον και ύστερον iv κινήσει· ή δ’ αριθμητόν το πρότερον και ύστερον, τό νυν εστιν ώστε και εν τούτοις, ο μεν ποτε ον νυν εστι, τό αυτό (τό πρότερον γάρ και ύστερόν εστιν εν κινήσει), τό 8’ είναι έτερον ή αριθμητόν γάρ τό πρότερον και ύστερον, τό νυν εστιν. και γνώριμον δέ μάλιστα τοΰτ’ εστιν και so γάρ ή κίνησις διά τό κινούμενου και ή φορά 8ιά τό φερόμενον τόδὲ γάρ τι τό φερόμενον, ή δε κίνησις ου. εστι μεν οΰν ώς τό αύτό τό νυν αει, έστι δ’ ως ού τό αύτό· καί γάρ τό φερόμενον.
Φανερόν δὲ καί ότι ε'ίτε χρόνος μή εΐη, τό νυν 220a ούκ αν εΐη, είτε τό νυν μή εΐη, χρόνος ούκ αν εΐη-άμα γάρ ό'ίσπερ τό φερόμενον και ή φορά, ούτως καί 6 αριθμός 6 τον φερομένου καί ό τής φοράς, χρόνος μεν γάρ ό τής φοράς αριθμός, τό νυν δέ ως τό φερόμενον οἶον μονάς αριθμού.
5 Καί συνεχής τε δη ό χρόνος τω νυν, καί διήρηται
° [Or, ‘ the “ now” is the before and after, qua countable.’ Themist. ISO. 23 τό St άριθμονμενον πρότερόν τε καί ΰστερον τό νυν έστιν, Simplic. 723. 29 καθόσον Si αριθμητόν τό πρότερον τούτο καί ΰστερον, κατά τοσοΰτον, φησί, νυν όείκννται.—Ο.]
* Ι understand this to be a reference to the general principle of the more easy apprehensibility of the concrete and the greater intellectual luminosity of the abstract. [Themistius, 150. 27 explains : The ‘ now,’ as a sort of particular existenl, is more cognizable than time (~γνωριμώ-τερον τον χρόνον), just as the moving body is more so than its motion.—C.]
0 A monad is not α ‘ unit ’ but a ' unity,* *' i.e. an indivisible. The ‘ numbers ’ we count with, and by which we cut up any continuous magnitude into parts (which parts we cun also count) are not themselves magnitudes, and do not themselves adfl to or .subtract from magnitudes. Nor can they tie continuous by contact.
3.90
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moving body, since it is by the moving body that we come to know the before-and-afler in movement, and it is in virtue of the countableness of its before-and-afters that the ‘ now ’ exists ; “ so that the ‘ now,’ wherever found in the before-and-afters, is identical (for it is simply the mark of the before-nnd-Jifters in motion), but the before-and-afternesses it marks differ ; though the nature of the ' now ’ depends on the markableness of any before-and-after m general, not on the specific before-and-after marked by it. And it is tins specifically related ’ now ’ that is nearest to our apprehension;b just as motion-change is apprehended through the changing object, and translation through the translated object, for this object is a concrete thing, which motion is not. There is a sense, then, in which what we mean when we say ‘ now ’ is always the same, and a sense in which it is not, just as is the case with anything that is in motion.
It is evident, too, that neither would time be if there were no ‘ now,’ nor would ‘ now ’ be if there were no time ; for they belong to each other as the moving thing and the motion do, so that whatever ticks off the position of the one ticks off the other. For time is the dimension proper to movement, and the ‘ now ’ corresponds to the moving object as the numerical monad.0
So, too, time owes its continuity to the ‘ now/ and yet is divided by reference to it, since in this
Here the moving object is not regarded as having extension, bat only as having position. It is, therefore, for this purpose, ‘ monadic.’ Its ‘ positions ’ can be counted, but silch a position u> not a ' part ’ of the ‘ distance ’ the moving thing has pulsed or is passing over.
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κατὰ το νυν ακολουθεί γάρ καί τούτο τή φορά καί τω φερομένιυ · καί γάρ ή κίνησις καί η φορά μία τ ή) φερομένιυ, οτ ι εν, καί ούχ ο ποτε ον (καί γάρ αν διαλίποι) ὰλλὰ τω λόγω· καί ορίζει δή1 την πρότερον καί ύστερον κίνησιν τοΰτο. ακολουθεί δέ καί τοΰτό πως τη στιγμή· καί γάρ ή στιγμή καί συνέχει το μήκος καί ορίζει· ἔστι γάρ του μεν αρχή του δέ τελευτή, άλλ’ όταν μεν ού'τω λαμβάνη τις ώς δνσΐ χρώμενος τή μιφ, ανάγκη ϊστασθαι, ει ἔσται αρχή καί τελευτή ή αυτή στιγμή· το δέ νυν, διά τό κινεΐσθαι τό φερόμενον, αει έτερον ὥσθ* ό χρόνος αριθμός ούχ ως τής αυτής στιγμής, οτι αρχή καί τελευτή, ὰλλ’ ως τα έσχατα τής αυτής μάλλον, καί ούχ ως τὰ μέρη, διά τε το είρημένον (τή γάρ μέση στιγμή ως δυσί χρήσεται, ώστε ήρεμειν συμβήσεται), καί ἔτι φανερόν οτι ουδέ μόριον το νθν του χρόνου, ονδ’ ή διαίρεσις της ι κινήσεως, ώσπερ ούδ' αι στιγμαί τής γραμμής· at δὲ γραμμαί at δύο τής μιας μόρια, ή μεν ούν
Ι [καί ορίζει Si, HI, Philop. 734. 12 (lemma): καί yip ορίζει cett. The moving body Loth constitutes the continuity of the motion and at any moment marks the boundary (division) between the motion that lias taken place and that which will follow. (Cf Themist. 151. It (τό φερόμενον) καί διορίζει την προτέραν καί υστέραν κίνησιν καί πάλιν συνέχει.)—C.]
« [The ‘ now ’ is analogous to the dividing point in a bisected line, in so far as either can be regarded as the endpoint of what comes befoie and also the starting-point of what comes after. But the ‘ now ’ is not stationary; so when time is counted, we do not take the same 1 now 1 twice as we took the dividing point), but different ‘ nows/ like the two e\tremities of the line—two different points.—C.]
“ [If the line Ali is, divided ut the point C, the two lines AC, CB are parts of AB ; the point C is not a part of AB.—C.]
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respect also the analogy with the translation and the object translated holds good ; for the movement or translation is one-and-continuous in virtue of the identity of the translated object—not its identity qua object (for it would preserve that if it stopped) but its unbroken identity qua ‘ the thing; that is being moved ’ ; and it is this that also marks the division between the movement, before and the movement after. And there is an analogy also between such a ‘ body that is being moved ’ and a point; for it is a point that both constitutes (by its movement) the continuity of the line it traces and also marks the end of the line that is behind and the beginning of the line in front. If, however, one ascribes the latter function to it, regarding the one point in two capacities—as the end of one section of the line and the beginning of «another—it must have been arrested, since its identity in this ‘ statical ’ relation must be preserved. But the ‘ now,' as it follows the object in motion, is continuously marking a continuously changing position, so that time is not counted as if by one and the same point, since each point in it so counted is a double point, being end and beginning at once, but rather as the two extremities of the same line," and not as parts of it, for the reason already stated (that, if one were to count the dividing point in its two capacities, that would involve a pause), and because it is obvious that the ‘ now ’ is not a portion of. time, just as the division of motion is not part of motion any more than points are of a line ; it is the two sections that are parts of the one line.6 The 1 now ’ therefore, as a limit is not time,
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πέρας το νυν, ου χρόνος ὰλλὰ συμβέβηκεν, ή δ’ αριθμεί, αριθμός· τὰ μεν γάρ πέρατα εκείνου μόνον εστιν οδ εστι πέρατα, ό 8’ αριθμός ό τών8ε των ίππων—ή 8εκάς—καί άλλοθι.
"Οτι μεν τοίνυν ό χρόνος αριθμός εστι ιανήσεως κατα το πρότερον καί ύστερον, καί συνεχής (συνεχοΰς γάρ), φανερόν.
CHAPTER XII
ARGUMENT
There is no smallest υ nit of a continuous magnitude, and therefore not of time (220 α 27-32).
Time is ‘ much ’ or ‘ little ' according to the number of its units, and ‘ long ’ or ‘ short ’ as a continuous magnitude. But it is not ‘ quick ’ or ‘ slow,’ any more than other magnitudes, or than numbers, are in themselves quick or slow (a 33-b 5).
Any given period of time is the same everywhere, and any given ‘ now’ cuts across all changes ‘everywhere’ and ‘ at once,’ for the ‘ now ' of each change is the same ‘ now ’ and is the ‘ now ’ of time. And though every ‘ now ’ divides the past and the future, whether of time or change, the past and the future that it divides are always changing, so that although ‘ now ’ is the same everywhere taken ‘ across ’ changes, it is always different at every-when taken ‘ along ’ a change or changes or time as a dimension, and any period of time is different from one that comes before or after it (b 5-14).
Mutual determinations of time and movement (b 14-32).
Time is a dimension of movement itself (since one mobile moving faster than another means that it covers the same
Ελάχιστο? δέ αριθμός ό μεν απλώς ἔστιν ή 8νάς· τις 8’ αριθμός εστι μεν ως εστιν, εστι δ’ ως
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bul is incidental to time, while as the numerator it is a number ; for limits ave limits only of tlie particular thing they limit, whereas the number 10, for instance, pertains equally to the ten horses (say) the sum of which it has defined, and to anything else numerable.
That time, then, is the dimension of movement in its before-and-afterncss, and is continuous (because movement is so), is evident.
CHAPTER XII argument (continued,)
distance in km time) and also of the duration of movement. But in this second sense it also measures the duration of everything else that begins and ceases to be. And it is in this sense of being embraced or bounded by it that things in general (including movements) are most properly said to be ' in time,’ on the analogy of the wine which, benny embraced or bounded by the flask {in space), is said to be ‘ in the flask.’ Another sense of‘ having existence in time,’ that must not be allowed to mislead us (b 32-221 a 26).
Development of the meaning of being ‘ embraced by time,’ and being ‘ affected by time ’ (a 26-b 3).
Things eternal (b 3-7).
Time, in directly measuring the duration of motion, incidentally measures the duration of cessation of motion, but not of' all that does not move '; for what cannot move cannot cease to move and so has no beginning or end of its non-movement (b 7-23).
Of eMstents and non-existents as subject or not to time (b 23-222 a 0).
The dyad, is the smallest possible abstract number. In one sense there is no smallest possible concrete 395
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220 a ονκ ἔστιν οἶον γραμμής ελαχιατος βληθεί μιν 30 ἔστιν αἱ δόο ή ή μία, u eye θ α § ονκ εστιν eXa-χιστος· αει γάρ διαιρείται πάσα γραμμή. ωσθ ομοίως καί ό χρόνος- ελάχιστος γάρ κατά μεν αριθμόν εστιν ό εις ή οι δυο, κατά μέγεθος δ’ ονκ εστιν.
220 b Φανερόν δε και οτι ταχύς μεν καί βραδύς ού λέγεται, πολύς δέ και ολίγος και μάκρος καί βραχύς, fj μεν γάρ συνεχής, μακρύς και βραχύς, ή δ’ αριθμός, πολύς καί ολίγο;· ταχύς δέ καί 5 βραδύς ούκ εστιν ουδέ γάρ αριθμός φ άριθμοΰμεν ταχύς καί βραδύς ονδείς.
Καί ο αντος δη πανταχοΰ άμα■ πρότερον δε καί ύστερον ούχ ό αντος, οτι καί ή μεταβολή ή μεν παρούσα μία, ή δέ γεγενημένη καί ή μέλλονσα έτέρα. ό δέ χρόνος αριθμός ἔστιν ούχ ω άριθμοΰμεν άλλ’ ό άριθμούμενος- οντος δέ συμβαίνει ίο πρότερον καί ύστερον αει έτερος· τὰ γάρ νυν έτερα· * •
° The Greek text gives ‘ two or one ’ as the smallest number in concrete numbers, though it gives no alternative to the dyad as the smallest abstract number (abstract number being defined as a ‘ plurality of ones,’ the unit itself is not a number). Themistius does not seem to have read ή ή βία (or i els τ) in 1. 32). Philoponus finds it embarrassing. [Alexander, quoted with approval by Simplic. 730. 13, suggests that Aristotle might speak of ‘ one kne ’ or ‘ one unit of time’ as a minimum number, if using words popularly.—C.]
• Which smaller lines could be taken for the units instead of the larger one, and these again could be divided, up into alii] smaller units, and so on without end. The smaller the 396
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number, but in another sense there is ; for, whatever line you take for the unit, two a is the smallest, number of such units, but in magnitude there is no minimum, for any line whatever may itself be divided into smaller lines.? So too with time, ‘ two ’ is the smallest possible number of time units, but there is no smallest possible time unit itself that may be selected.
Observe too that we do not speak of time itself as ‘ swift or slow,’ but as consisting of ‘ in any or few ’ of the units in which it is counted, or as ‘ long and short ’ when we regard it as a continuum. It would not be swift or slow, even if we supposed it to be the counter that counts, not the dimension that is counted (which it really is) ; for abstract numbers are in no case swift or slow, though the counting of them may be.
Moreover, though time is identical everywhere simultaneously, it is not identical if taken twice successively ; c for the change it measures, likewise, is one when, considered as present, but not one if considered as partly past and partly future. And time considered numerically is concrete, not abstract; whereby follows that it changes from the former to the latter ‘ now/ d inasmuch as these ‘ nows ’ thern-
unit is, the smaller will a given aggregate of those units be, and as there is πο limit to the conceptual smallness of α unit, so neither it. there a limit to the conceptual smallness of α given aggregate of them. In this sense 1 there is no smallest possible concrete number.’
0 What time measures is. not the nature of the change, but Us before-and-afterness. Therefore it is not differentiated by Ihe specific nature of the several contemporaneous changes, but it is by its very definition differentiated by the before-and-afterness that it counts.
4 πρότερος \ai Ικτερον here (rather misleadingly) used for yeyeviipivov καί μί\\ον.
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ἔστι δέ ό αριθμός εἶ? μεν καί ό αντος 6 τὥν εκατόν Ιππων καί ό των εκατόν ανθρώπων, ών δ’ αριθμός ετερα, οι Ιπποι των ανθρώπων, ἔτι ως ενδεχεται κίνησιν είναι την αυτήν καί μιαν πάλιν και πάλιν, οϋτω και χρόνον, οἶον ενιαυτόν ή εαρ η μετόπωρον.
Ου μόνον δέ την κίνησιν τφ χρονιρ μετροΰμεν, άλλα καί τη κινήσει τον χρόνον, διά τό όρίζεσθαι υπ’ άλλήλων ό μεν γάρ χρόνος ορίζει την κίνησιν αριθμός ών αυτής, ή δέ κίνησις τον χρόνον, καί λέγομεν πολύν ή ολίγον χρόνον τή κινήσει με-τροΰντες, καθάπερ καί τω άριθμητφ τον αριθμόν, οἶον τω ενί ιππω τον των Ιππων αριθμόν, τω μεν γάρ αριθμώ τό των ίππων πλήθος γνωρίζομεν, πάλιν δε τω ενί ϊππω τον των ίππων αριθμόν αυτόν, ομοίως δε και επί του χρόνου καί τής κινήσεως· τφ μεν γάρ χρόνω την κίνησιν, τή δέ κινήσει τον χρόνον μετ ροΰμεν. καί τ οΰτ’ εύλόγως συμβεβηκεν ακολουθεί γάρ τφ μεν μεγεθει ή κίνησις, τή δε κινήσει ό χρόνος, τφ καί ποσά καί συνεχή καί διαιρετά εΐναι· διά μεν γάρ τό τό μεγεθος είναι τοιοΰτον ή κίνησις ταΰτα πεπονθεν, διά δε την κίνησιν ό χρόνος, καί μετ ροΰμεν καί τό μεγεθος τή κινήσει καί την κίνησιν τφ μεγεθει■ πολλή ν γάρ είναι φαμεν την οδόν, αν ή ή πορεία πολλή, καί ταΰτην *
* This leads up to the selection of the rotation of the starry sphere as the standard for measuring time. It indicates that evenly flowing time can be cut 8p into presumably equal periods (years), or may present ns with a recognizable recurrence of experiences or phenomena. But time itself must not lie thought of as ‘ moving in a circle ’ any more than ‘ in a line.’ This and the following parallels are technically imperfect, for in one case the unit of what 398
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selves are different; just as the number of a hundred horses is identical with that of a hundred men, but the horses enumerated are different from the men enumerated. Now note further that as there may be movement (of rotation to wit) that covers the same course over and over again, in like manner we mark off time by the year or by spring or autumn.®
And not only do we measure the length of uniform movement by time, but also the length of time by uniform movement, since they mutually determine each other6; for the time taken determines the length moved over (the time units corresponding to the space units), and the length moved over determines the time taken. And when we call time ‘ much ’ or ‘ little ’ we are estimating it in units of uniform motion, as we measure the ‘ number ’ of anything we count by the units we count it in—the number of horses, for example, by taking one horse as our unit. For when we are told the number of horses, we know how many there are in the troop; and by counting how many there are, horse by horse, we know their number. And so too with time and uniform motion, for we measure them by each other either way. And this is only natural, for movement corresponds to linear magnitude, and time to movement, in being a quantity, in being continuous, and in being divisible ; for it is from linear magnitude that motion takes on these qualities, and from motion that time does. That we do measure linear magnitude by movement, and vice ver$a, is evidenced from our saying that it is is measured is itself a magnitude of the same order as what it measures (line measuring line), in the other it is proportional to it but not identical with it.
'' V being countant, S (which is pi oportional to V) and Τ determine each other.
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πολλήν, αν ή οδός ή πολλή, καί τον χρόνον, αν ή κίνησις, καί την κίνησις, αν ό χρόνος.
Έττίί θ’ έστιν ό χρόνος μέτρον κινήσεως καί τοΰ κινεΐαθαι, μετρεΐ δ’ οδτος την κίνησιν τω όρίσαι τινα κίνησιν ή καταμετρήσει την ολην (ώσπερ καί τό μήκος ό πήχυς τω ώρισθαι τι μέγεθος δ άναμετρήσει τό δλον), «αι ἔστι τή κινήσει τό εν χρόνω είναι τό μετρεΐσθαι τω χρόνω καί αυτήν καί τό είναι αυτής—άμα γὰρ τήν κίνησιν καί τό είναι τή κινήσει μετρεΐ, καί τοΰτ ἔστιν αυτή τό εν χρόνω είναι, τό μετρεΐσθαι αυτής τό είναι—δήλον1 οτ ι καί τοΐς αλλοις τοστ’ ἔσπ τό εν χρόνω είναι, τό μετρεΐσθαι αυτών τό εΐναι υπό τοΰ χρόνου.
Τό γάρ εν χρόνω είναι δυοΐν ἔστι θάτερον, εν μεν το εΐναι τότε δτε ό χρόνος ἔστιν, εν δέ τὰ ώσπερ ενια λέγομεν ότι έν αριθμώ έστιν τούτο δέ σημαίνει ήτοι ως μέρος αριθμού καί πάθος, καί δλως ότι τοΰ άριθμοΰ τι, ή δτι ἔστιν αύτοΰ αριθμός.
Ἑ7τα δ’ αριθμός ό χρονος, τό μεν νΰν και τό πρότερον καί δσα τοιαϋτα ούτως εν χρόνιο ως εν αριθμώ μονάς καί τό περιττόν καί άρτιον (τα μεν
1 [δί)λοχ Themist. 154. 10, Simplic. 735. 8, Philop. 749.20: Si)\or Si EFGI, Philop. 749. 24: Si Sij\ον H.—C.]
“ [Literally, 1 Since time is a measure of movement and of the movement’s actually taking place, and this measurement uf movement by time is effected by determining a curtain unit of movement which shall serve tδ measure off the whole movement (as the cubit serves to measure length by being fixed upon as a unit of magnitude which will serve to measure off the whole length), and for movement to be ‘ in time ’ means that both the movement itself and its existence (or taking place) are measured by time—for in measuring the 4.00
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a great ‘ way ’ if it is a great ‘ walk,’ or vice versa. So too with time and movement: we speak of a ‘ long-walk ’ taking a ‘ long time,’ or vice versa.
It a is by reference to the standard unit of time that we determine the relative velocity of two several movements. Τοι· we ask what distance either movement has covered during the lapse of the standard unit of time, and pronounce the movement itself fast or slow in proportion as that distance is great or small. But that same standard unit of time measures the duration of movement. So the way in which movement exists in time is by both itself and its duration being measured by time. For time measures both the movement and its duration by the same act, and its duration being so measured constitutes it as existing in time. But it is obvious that other tilings as well as movement exist in time, because their existence too is measured by time.
For this phrase ‘ existing in time ’ is ambiguous. It may mean (1) existing when time also exists, or (2) it may mean ‘ in time ’ in a sense analogous to that in which we say that certain things exist ‘ in number ’; and this phrase again is ambiguous, for it may mean (a) that they exist in number as parts or affections of it, or generally that they pertain to it in some way or other, or (δ) it may mean that they themselves can be counted.
Now (2) taking time as a number scale, (a) the * now ’ and the ‘ before ’ and suchlike exist in time as the monjjd and the odd and even exist in number movement time does also measure the movement’s existence, and this fact that its existence is measured is what it means for a movement to be ‘ in time ’—evidently for all other things also to be ‘ in time ’ means that their existence is measured by time.’—C.]
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γάρ του αριθμού τι, τὰ δέ τον χρόνου τί ear ι), τὰ δέ πράγματα ως έν αριθμώ τω χρόνοι εστιν ει δέ τοϋτο, περιεχεται ύττ' αριθμού ώσπερ καί τὰ έν τόπφ υπό τόπον.
Φανερόν 8ε καί οτι ούκ ἔστι τὰ εν χρόνοι εἶναι τὰ εἶναι ότε ό χρόνος εστιν, ώσπερ ού8ε τό εν κινήσει εἶναι ού8ε τό εν τόποι οτε ή κίνησις καί ό τόπος ἔστιν, ει γάρ ἔσται τό εν τινι όντως, πάντα τὰ πράγματα εν ότοιοΰν ἔσται, «αἴ ό ούρανός εν τί} κεγχρω· οτε γάρ ή κεγχρος ἔστιν ἔσπ καί, ό ούρανός. ὰλλὰ τούτο μἔν συμβέβηκεν, εκείνο 8’ ανάγκη παρακολονθεΐν—και τω οντι εν χρόνοι είναι τινα χρόνον δτε κάκεΐνο ἔστι, καί τω εν κινήσει οντι εἶναι τότε κίνησιν.
’Έιπεϊ δ’ εστιν ως εν αριθμώ τό εν χρόνοι, ληφθήσεται τις πλείων χρόνος παντός του εν χρόνιο οντος· 8ιό ανάγκη πάντα τα εν χρόνοι οντα περιέχεσθαι υπό χρόνον, ώσπερ καί τὰλλα όσα εν τινι εστιν, οἶον τὰ εν τόπω υπό του τόπου, και πάσχειν δή τι ύπό του χρόνου, καθάπερ καί λέγειν είώθαμεν οτι κατατήκει ό χρόνος, καί γηραακει πάνθ’ ύπό τον χρόνου καί επιλανθάνεται διὰ τον χρόνον, άλλ’ ού μεμάθηκεν, ού8ε νέον γεγονεν ούοε 402
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(for these latter pertain to number just in the same way in which the former pertain to time) ; but (b) events have their places in time in a sense analogous to that in which any numbered group of tilings exist in number (i.e., in such and such a definite number), and such things as these are embraced in number (i.e.,in time) as things that have locality are embraced in their places.
And it is further evident (1) that, to be in existence while time is in existence docs not constitute being ' in time,’ just as neither is a thing constituted as in movement or in a place because movement and place exist while it does. For if this constitutes being ‘ in ’ a thing, everything would be in anything, and the universe in a grain of millet, because a grain of millet exists while, the universe is in existence. But this latter is an incidental coincidence ; whereas when a thing is said to exist in time, it follows of necessity that there should be time while this thing exisLs, and if it exists in motion, it follows of necessity that there should be motion while it exists.
And since what exists in time exists in it as number (that is to say, as countable), you can take a time longer than anything that exists in time. So we must add that for things to exist in time they must be embraced by time, just as with other cases of being ‘ in ’ something ; for instance, things that are in places are embraced by place. And it will follow that they are in some respect affected by time, just as we are wpnt to say that time crumbles things, and that everything grows old under the power of time and is forgotten through the lapse of lime. But we do not say tliat we have learnt, or that anything is made new or beautiful, by the mere lapse of time ;
403
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231 b καλόν· φθοράς γάρ αίτιος καθ' αυτόν μάλλον ο χρόνος· αριθμός γὰρ κινήσεως, ή δε κίνησις ίξίστησι τὰ ύπαρχον, ὥστε φανερόν ότι τα αει όντα, ή αει όντα, ου κ ἔστιν iv χρόνοι· ου γὰρ c περιέχεται υπό χρόνου, ουδέ μετρεΐται το είναι αυτών υπό τοΰ χρόνου· σημεΐυν δέ τούτον ότι ούδε πάσχει ούδεν υπό τοΰ χρόνου ως ουκ όντα iv χρόνω
Επει ο εστιν ο χρονος μέτρον κινήσεως, εοται καί ηρεμίας μέτρον κατά συμβεβηκός· πάσα γὰρ ηρεμία εν χρόνω. ού γάρ ώσπερ τό εν κινήσει ον ίο ανάγκη κινεΐσθαι, οντω και τό εν χρόνω· ου γάρ κίνησις ό χρόνος, άλλ' αριθμός κινήσεως· εν αριθμώ δὲ κινήσεως ενδέχεται 6ἶναι καί τό ηρεμούν, ου γάρ παν τό ακίνητον ηρεμεί, αλλά τό εοτερημενον κινήσεως πεφυκός δέ κινεΐσθαι, καθάπερ εϊρηται εν τοΐς πρότερον, τό δ’ εἶναι ιδ εν ό.ριθμώ εστι τό είναι τινα αριθμόν τοΰ πράγματος και μετρεΐσθαι τό είναι αύτοϋ τω άριθμφ εν φ εστιν ώστ ει εν χρόνω, ύπό χρόνου, μετρήσει δ’ ό χρόνος τό κινούμενον καί τό ηρεμούν, ή τό μεν κινούμενον τό δέ ηρεμούν· την γάρ κινήσω αυτών μετρήσει και την ήρεμίαν, πόση τι?, ώστε τό κινούμενον ούχ απλώς ἔσται μετρητόν ■20 ύπό χρόνου fj ποσόν τί εστιν, άλλ' ή ή κίνησις αντοΰ ποσή. ώστ όσα μήτε κινείται μήτ’ ηρεμεί ουκ εστιν εν χρόνω· τό μεν γάρ εν χρόνω είναι το ^ μετρείαθαι εστι χρόνιρ, ό δε χρόνος; κινήσεως καί ηρεμίας μέτρον.
Φανερόν ούν ἔτι ουδέ τό μή ον ἔσται παν εν
4.04
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for we regard time in itself as destroying rather than producing, for what is counted in time is movement, and movement dislodges whatever it affects from its present state. From all this it is clear that things which exist eternally, as such, are not in time; for they are not embraced by time, nor is their duration measured by time. This is indicated by their not suffering anything undci the action of time as though they were within its scope.
And since time is the measure of movement, it will also incidentally be the measure of rest; for all rest is in time. For a thing being in movement necessitates that it should be moving, but its being in time does not ; for lime is not identical with movement, but is that in terms of which movement is counted ; and even if a thing is at rest, it may be countable by the same count as motion. For not everything that is unmoved is at rest, but that only which by its nature is capable of moving but now lacks its actual movement, as we have already noted.® But a thing existing in number means that it ' has ’ a number and that its existence is measured by that number; and so too in the case of time. And time mil measure that which is in motion and that which is at rest, as such ; for it is their movement and their rest of which it determines the amount. So that the thing in motion is not measured by time in all respects in its capacity of a quantum, but in so far as its movement is defined in quantity; hence that which is ^either in movement nor at rest is not in time, since to be ‘ in time ’ means to be measured by time, and it is movement and rest of which time is the measure.
Clearly, then, not all non-existents are in time, 405
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221	b χρόνο), οἶον όσα μη ενδέχεται άί\λως, ώσπερ τό ·<& την διάμετρον είναι τη πλευρά σύμμετρον, όλως
γάρ, ει μέτρον μεν έστι κινησεως ό χρόνος καθ’ αυτό, τ ών δ’ ὰλλων κατά συμβεβηκός, δήλον οτ ι ὥν τό εΐναι μετρεϊ, τούτου άπασιν ἔσται τό είναι εν τω ήρεμεΐν η κινεΐσθαι. οσα μεν ουν φθαρτά και γενητά και όλως ότε μεν όντα ότέ δέ μη, 80 ανάγκη εν χρόνω εἶναι- ἔστι γάρ χρόνος τις πλείων, ος ύπερέξει του τε εΐναι αυτών καί του μετροΰντος την ουσίαν, των δε μη όντων όσα μεν περιέχει
222	a ό χρόνος, τὰ μεν ην (οἶον "Ομηρός ποτε ήν) τὰ
δέ ἔσται (οἶον των μελλόντων τι), εφ' όπότερα περιέχει, και ει επ' άμφω, άμφότερα και ήν και ἔσται· όσα δέ μη περιέχει μηδαμη, ουτ ήν οΰτ ἔστιν ουτ έσται. έστι δέ τὰ τοιαΰτα των μη όντων, όσων τάντικείμενα αει ἔστιν, οἶον τό 6 άσύμμετρον εΐναι την διάμετρον αει έστι, καί ούκ έσται τοΰτ εν χρόνω. ου τοίνυν ουδέ τό σύμμετρον δι ο αει ουκ εστιν, ότι εναντίον τω αει όντί' όσων δε τὰ εναντίον μη αει, ταΰτα δε δύναται καί εΐναι και μη, και ἔστι γένεσις και φθορά αυτών.
° [α 1, έψ’ όττότερα TcpUxm /.τλ., ‘according as they ave embraced by a stretch of time lying wholly on one or the other side of the present moment s or, if they are embraced by time extending on both sides of the presept moment, they can be either past or future.’—C.]
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but only such as might exist; for instance, the commensurability of the diagonal and the side does not exist, but its non-existence is not temporal. For, as a general proposition, if time is the measure of movement on its own account and of anything else only by incidental coincidence, obviously everything whose existence it measures must have its existence at rest or in motion. Accordingly, whatever is destructible or generable, or (more broadly) sometimes existing and sometimes not, must be embraced by time ; for there must be some time great enough to exceed the time of their duration and therefore the time which measures their being. Among non-existents, on the other hand, those which are embraced by time either once were (as Homer once existed) or will be (e.g., some future event), according as they are embraced by time on one or the other side of the present moment, or, if they are embraced in both directions, they can be either past or future a ; whereas those which are not in any way embraced by time neither were nor are nor will be. Non-existents of this latter kind are all those things whose opposites eternally exist; for instance, the incommensurability of the diagonal eternally exists, and therefore is not in time. And it follows that neither is its commensurability in time; hence it is eternally non-existent, inasmuch as it is a contradiction of what is eternally existent; whereas things of which the opposite does not exist eternally <nay either be or not be, and so they can come into existence and vanish from it.
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CHAPTER XIII
ARGUMENT
Analogy between a point and a ‘ now,' as uniters in their unity and dividers in their plurality (222 a 10-20).
Opening of an examination of vaguer meanings attached to the word ‘ now ’ and to other adverbs of time (a 20-28).
A discussion (episodical in the lexicographical context, but far outweighing it in importance) of what may be inferred from the measurability of any given distance either way in time. Is time itself limited ? No, because motion, as will be shown more fully later on, is everlasting. Is time itself, then, a travelling thing analogous to the body in motion that remains the same, or is it a medium or dimension analogous to the supreme ‘ place' in which moving things occupy successive positions with distances between them 1 Solution —that time (being, as defined, simply movement-change as measured and counted successionally) is analogous to the medium of motion rather than to the moving body—reached
222 η io Τὰ Se νυν εστι συνέχεια χρόνου, ώσπερ ελέχθη— συνέχει yap τόν χρόνον τον παρελθόντα και έσόμενον—και πέρας1 χρόνου έστίν· ἔστι γὰρ τον μεν αρχή, του δέ τελευτή, άλλα τοΰτ ούχ ώσπερ έπι τής στιγμής μενούσης φανερόν, διαιρεί δέ 15 δυνάμει, και ή μεν τοιοΰτο, αει έτερον τὰ νυν, ή δέ συνδεΐ, αει τό αύτό, ώσπερ έπι των μαθηματικών γραμμών ου γὰρ ή αυτή αει μία στιγμή τή νοήσει—διαιρούντων γὰρ άλλη—ή δε μία, ή αυτή πάντη. οΰτω και τό νυν τό μεν τον χρόνον διαίρεσις κατά δύναμιν, τό δέ πέρας άμφοΐν καί ένατης·
1 [καί irtpas E, Simplic. 748. 18.· καί S\u>s irtpas cetfc.—C.] 408
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CHAPTER XIII argument (continued)
by renewed reference to the analogies between a ‘ point’ and a'now' (a 28-b 7).
Linguistic discussion completed. Provisional conclusion (b 7-29).
(Note.—The linguistic notes in this chapter cannot be tortured into a discussion of English terms. While finding the best equivalents Τ could, I have in every case inserted the Greek words in brackets to remind the reader that the definitions (sometimes needing qualification m any case) refer to them and not to the English substitutes, for which latter they are naturally bad fits, by no fault of the tailor.)
We have said that it is through the ‘ now ’ that time is continuous, for it holds time past and time present together ; and in its general character of ‘ limit ’ it is at once the beginning of time to come and the end of time past. But in the case of the ‘ now ’ this is not so obvious as in that of the stationary point; for, as well as actually continuing, it potentially divides 'time. And in this potentiality one ‘ now ’ differs from another, but in its actual holding of time continuously together it always remains the same, as in the parallel case of mathematical lines traced by moving points, in which case the point too, if arrested as a divider, is not conceived as retaining its identity with the tracing point or another arrested point; for if we are dividing the line, the point changes at every division, but if we regard the line as a single undivided one, the point that traces it is the same all along. Thus too the ‘ now ’ of time is a divider in mental potentiality, but a continuing unifier as the coincident end-term and 409
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222 a so ἔστι ταύτό καί κατά. ταύτό ή διαίρεσις και ή ένωσι?, τό δ’ εἶναι ού ταύτό.
Τό μεν οΰν οντιο λέγεται τών 'νυν,' άλλο δ’ όταν 6 χρόνος ό τούτον εγγύς ή. ‘ήζει νυν,' οτι τήμερον ήζει· ‘ήκει νθν,’ ότι ήλθε τί]/ιερόν, τα δ έν Ίλιίω γόγονεν ου νυν, ούδ’ ό κατακλυσμός γέγονε νυν καίτοι συνεχής χρόνος εις αυτά, ὰλλ’ ἔτι ου κ «γγό?·
25 Τό δέ ‘ποτε’ χρόνος ώρισμενος προς τό πρότερον νυν, οἶον ‘ποτέ εληφθη Ύροία,' και ‘ποτε ἔσται κατακλυσμός· Βει γάρ πεπέρανθαι προς το νυν. ἔσται ὰρα ποσδο tis ὰττό τοΰδε χρόνος καί els εκείνο, καί ήν εις τό παρελθόν.
Εἴ δέ μηΒείς χρόνος ος ου ποτό, πας αν είη 80 χρόνος πεπερασμένος, ὰγ’ οΰν ύπολειφεij ή ου, είπε ρ αει ἔστι κίνησις, άλλος ονν ή ό αυτός πολλάκις; Βήλον ότι ως αν ή κίνησις, οΰτω καί 6 χρόνος· ει μεν γὰρ ή αυτή καί μία γίνεται ποτε, ἔσται καί χρόνος εις καί ό αυτός, ει δέ μή, ούκ
α Yhat i& to say the ‘ now,’ when arrested, divides the same specific past and present which it was diriding in its movement, but differs in the conditions of its functioning.
» [Or the future flood, mentioned in the. next paragraph. Of. Plato, Thnaeus 22 c.—C.]
" (Literally, ‘ “ Some time ” (or ‘ one day ”) means a time determined relatively to the “ now ” in the former 410
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beginning-term of past and future time ; and these two capacities of potential divider and actual uniter pertain to the same actual ‘ now ’ and on the same count of its being two limits at once, but its essential and defined functioning in the one capacity differs from that in the other.®
This is one of the meanings of ‘ now,’ but it is also used for ‘ not far off in time/ ‘ He will come now,’ if he will come to-day ; ‘ He has come but now,’ if he came to-day. But we do not speak so of the Trojan -vvar or Deucalion’s flood6; though time is continuous between us and these events, they are not near.
‘ Sometime ’ is used when we wish to be no more definite than that the present ‘ now ’ comes after it or the reverse.0 When was Troy taken ?	‘ Some-
time ’ in the past.1* When will the flood be ? ‘ Sometime ’ in the future. There will be a measurable stretch of time from now onwards to that, or there has been one from that to now.
And since there is no thne-ago or time-to-come that was not, or will not be, ‘ some time ’ off, it would seem that all time is limited. Will it come to an end, then ? Surely not; for if motion is everlasting, so is time. Is it, then, always a different stretch of time that continues the succession, or the same stretch of time taken repeatedly ? As to this, evidently it must conform to movement; for whichever of these kinds of counting applies to
sense ’ (i.e. the sense of the present moment, defined in the first paragraph).—C.]
“ In the Greek idiom ‘ sometime ’ (ποτέ) would not require_the addition of past or future, the difference being sufficiently expressed by the tense of the verb.
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222 b carat, sir el δε to νυν τελευτή και αρχή χρόνον, άλλ' ου του αύτοΰ άλλα του μεν παρήκοντος τελευτή αρχή δὲ του μέλλοντος, εχοι αν ώσπερ ό κύκλος εν τφ αύτω πως τό κυρτόν καί τό κοΐλον, ού'τω και ό χρόνος αει εν αρχή καί τελευτή, και ο διὰ τούτο δοκεΐ αει έτερος· ου γάρ του αντου αρχή και τελευτή το νυν. άμα γάρ αν καί κατα τό αυτό τὰ αντικείμενα εϊη. καί οΰχ ύπολείφει δή- αει γὰρ εν αρχή.
Τό δ’ ‘ ήδη ’ τό εγγύς εστι τον παρόντος νυν ατόμου μέρος τοΰ μέλλοντος χρόνου—' πότε βαδίζεις; ’ ‘ ήδη,’ οτι εγγύς ό χρόνος εν φ μέλλει— ίο καί τοΰ παρεληλυθότος χρόνου τό μή πόρρω του νυν ' πότε βαδίζεις; ’	’ ήδη βεβάδικα.’ τό δέ
“Ιλιον φάναι ήδη έαλωκέναι ού λέγομεν, ότι πόρρω λίαν του νυν. και τό ‘ άρτι τό εγγύς τοΰ παρόντος νυν μόριον1 του παρελθόντος· ‘ πότε ήλθες; ’ ' άρτι,’ εάν ή ό χρόνος εγγύς του ενεστώτας νυν. 16 ' πάλαι ’ δέ τὰ πόρ^ω. τό δ’ ' εξαίφνης ’ τό εν άναισθήτω χρόνω δια μικρότητα έκστάν.
1 [μόριον Themisl. 158. 20, Simplic, 752. 11, Bonitz: τό μόριον codd.—C.]
0 Compare Book VIII. chap, ii., where it is shown that the successive repetitions of a recurrent movement are specifically identical but numerically different, so that the ‘ now ’ of one succeeds the ‘ now ’ of the other but does not repeat it.
6 The analogy goes no further than to show that an identical line can be both concave and convex (though it has no breadth) at the same time, the one with reference to what is inside the circle, the other with reference to what is outside.
• [Literally, * * so also time is always both at a beginning and at an end. And for that reason it seems to be .always different . . —C.]
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motion must apply to time." And besides, since the ‘ now ’ is the end and the beginning of time, but not of the same time, but the end of time past and the beginning of time to come, it must present a relation analogous to the kind of identity between the convexity and the concavity of the same circumference, which necessitates a difference between that with respect to which it bears the one character and that with respect to which it bears the other.6 So too, since every ‘ now ’ is at once the beginning and the end of a stretch of time, the two stretches must be different; 0 for the same ‘ now ’ cannot be both the beginning and the end of the same thing, for, if so, it would be both of two contradictories in the same subject at once. Neither, then, will time ever coine to an end, for it is always at a be
‘ already ’ (ede) for any time close enough to the indivisible ‘ now ’ of the absolute present.
‘ When clo you take your walk ? ’	1 I am starting
already,’ or ‘ I have already taken it/ But the phrase only applies to the near future or past; so that we should not say ‘ Troy has already fallen/ Another term for the near past is ‘ just now ’ (arti).
‘ When did you arrive ? ’	‘ Just now,’ if it was near
to the instantaneous ‘ now ’ at which you speak ; but ‘ some time ago ’ (palai) if the interval is considerable ; and ‘ suddenly ’a (emiphnes) if the passage of time is so short as to be imperceptible.
a In the Greek there is a rather faint etymological play upon the (‘ out ’ or * away from ’) of ίξαίφνψ, fairly represented by the etymological suggestion of ‘ sudden ’ (from .the Latin sub-it-aneus, ‘going stealthily.’ Cf Skeat).
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222 b Μεταβολή δὲ πάσα φύσει εκστατικόν. έν δὲ τω χρόνιο πάντα γίνεται και φθείρεται■ διὰ «ται· οἱ μεν σοφώτατον ελεγον, ό δέ Πυθαγόρειο? Παρών άμαθέστατον, ότι και έπιλανθάνονται iv τοότφ, λεγιον όρθότερον. δήλον ούν ότι φθοράς μάλλον 20 ἔσται καθ’ αυτόν αίτιος ή γενέσεως, καθάπερ ελέχθη και πρότερον (εκστατικόν γάρ ή μεταβολή καθ’ αυτήν), γενέσεως δὲ καί τ ου είναι κατά συμ-βεβηκός. σημεΐον δέ ικανόν ότι γίνεται μεν ούδέν άνευ του κινεΐσθαί πως αύτό και πράττειν, φθείρεται 8έ καί μηδέν κινουμενον καί ταυτην μάλιστα 25 λέγειν είώθαμεν υπό του χρόνου φθοράν, ου μήν άλλ’ ουδέ ταΰτην ό χρόνος ποιεί, άλλα συμβαίνει εν χρόνιο γίνεσθαι και ταυτην την μεταβολήν.
"Οτι μεν οΰν ἔστιν ό χρόνος και τί, καί ποσαχώς λεγομεν τό νυν, καί τί τὰ ποτέ καί τό άρτι καί τὰ ήδη καί τό πάλαι καί τό εξαίφνης, εϊρηται.
0 Nothing is known of any Paron, and Simplicius [754. 9] thinks the word is not a proper name at ail, but the ordinary participle that means * being present.’ He quotes Eudemus as telling the tale that Simonides reciting at an Olympic festival extolled Time as the wisest of Wings, since all learning and all memory are in him ; but a certain unnamed philosopher (παρόντα τινά των σοφών) said:	‘ But look
here, Simonides, don’t we forget everything in time as well as learn it ’ ’ Simplicius thinks that Aristotle is referring to this and speaks of the interrupter ns ' The Pythagorean who was there.’ [Diels, Pore. 16.—C.l 4 [At 221 b I.—C.l
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All change is in its nature a ‘ passing away/ And it is ‘ in time ’ that everything begins .md ceases to be ; so some Ivive called it the wisest of things, because it brings all knowledge, but the Pythagorean Paron® said it was the most ignorant, because it is in time too'that everything is forgotten, anil he was nearer the mark. Indeed, it is evident that the mere passage of time itself is destructive rather than generative, as we said earlier b; because change is primarily a 1 passing away/ So it is only incidentally that time is the cause of things coming into being and existing. A sufficient indication of this may be found in the fact that nothing comes into being without being started by some cause and reacting to it,c but things perish without anything being stirred, and it is λ kind of perishing without, apparent provocation that we especially attribute to time.·* But yet, after all, it is not really time itself that destroys things in this way, but the changes that do destroy take place concurrently with time."
That there is such a thing as time, therefore, and what it is, and in how many senses we speak of ‘ now,’ and what ‘ sometime ’ and ' but now ’ and ‘ already ’ and ‘ some time ago ’ and ‘ suddenly ’ mean, has now been said.
0 [καί ττράττειν. Of Themist. 159. 9 προσ&εΐταί τινος ivepyelas ύφ' ‘ψ yiverai, ο Ιον τέχνης i) φύσιας ή διδασκαλία? r) ττράξεως.—C.] ά Not for instance if α man was slain by a sm ord (Aquinas).
‘ [Or, ‘ but it is incidental that this change also occurs in time.’—C.]
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CHAPTER XIV
ARGUMENT
Definition of velocity and examination of succession in time.
All change and every moving thing are in time (222 b 30-223 α 15).
Relation of tune as numeration, potential or actual, to consciousness (a 16-29).
What kind of succession should time he standardised by ? Time is identical as ' now ’ across all changes everywhere and in every succession, but ‘ nows ’ and intercepted intervals between them are different from each other as taken along any succession whatever. But all such intervals in whatever
£32 b so Τ ούτων δ’ ή μιν οΰτω δι ηριθμημενων φανερόν on πάσα μεταβολή καί απαν τό κινοΰμενον εν χρόνιο. τό γὰρ θαττον καί βραδυτερον κατά πάσαν ίση μεταβολήν εν πάσι γάρ οντω φαίνεται.
228 a λέγω δε θαττον κινεΐαθαι τό πρότερον μεταβάλλον εις τό -υποκείμενον κατά τό αυτό διάστημα και ομαλήν κίνησιν κινούμενον οἶον επί τής φοράς, ει άμφω κατά την περιφερή κινείται ή άμφω κατά την ευθείαν ομοίως δέ καί επί των άλλων, αλλά β μην τό γε πρότερον εν χρόνιο εστίν πρότερον γάρ καί ύστερον λεγομεν κατά την προς τό νυν από-στασιν, τό δὲ νυν ορος του παρήκοντος καί του μέλλοντος■ ωστ επεί τὰ νυν εν χρόνω, καί τό πρότερον καί ύστερον εν χρόνω ἔσται· εν ω γαρ * *
“ [‘ homogeneous.’ The two movements compared must be ‘ over the same course ’ (κατο. rh airb διΑετημα) and each
* of uniform velocity ’ (ομαλήν κίν-ηνιν), for, if either vanes in pace, it might be the quicker at some moments, the .slower at others.—C.]
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CHAPTER XIV argument (continued)
kind of succession run abreast and are measured by the same time as mutually determining and determined by any one of them (a 18-b 12).
Advantage of rotation as the form of movement by reference to which to standardize time. Loose ways of speaking of time and temporal things as ‘ circulating ’ (b 12-224 a 2).
An interpolation of no value (a 2-15).
Conclusion (a 16-17).
All this being so established, it becomes clear that all changes and everything that moves are conditioned by time. For it is a patent fact that every change may be quicker ον slower, And what I mean by one change being quicker than another is that, of two homogeneous a change-movements (either both on a periphery, for instance, or both on a straight line, if it be a local movement, and mutatis mutandis in other kinds of change), that one is the quicker vyhich reaches a certain determined stage or point in its course ‘ before ’ the other reaches the point at the same distance from the starting-point in its course. Now this ‘ before ’ means before ‘ in time,’ for both ‘ before ’ and ‘ after ’ are expressions of an interval between the ‘ nows ’ of arrival; 6 and since the ‘ now ’ is a boundary between past and future, it follows that the two ‘ nows ’ (of the former and latter arrival, namely) being both phenomena of time, so must their ‘ before ’ and ‘ after ' be. For, whatever
6 [Literally, ‘ we use the terms “ earlier ” and “ later ” with respect to the distance (from the event so described) to the present moment.’—C.]
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223 α τό νυν, καί ή του νυν άπόστασις. (εναντίως δέ λέγεται τό πρότερον κατά τε τον παρεληλυθότα ίο χρόνον καί τον μέλλοντα· εν μεν γάρ τω παρελη-λυθότι πρότερον λέγομεν τό πορρώτερον του νυν, ύστερον δε τό εγγύτερον, εν δέ τω μέλλοντι πρότερον μεν τό εγγύτερον, ύστερον δε τό πορρώ-τερον.) ώστ’ επεί τό μεν πρότερον εν χρόνιρ, πάση δ’ ακολουθεί κινήσει τό πρότερον, φανερόν is οτι πάσα μεταβολή και πάσα κίνησις εν χρόνιρ έστίν.
“Αξιόν Β’ έπισκέφεως καί πώς ποτε έχει 6 χρόνος προς τήν φυχήν, και διά τί εν παντί δοκεΐ εΐναι ό χρόνος, καί εν γη καί εν θαλάττη καί εν ου ράνω, ή ότι κινήσεώς τι πάθος ή έξις, αριθμός 20 ye ὥν, ταϋτα δε κινητά πάντα (εν τόπω γάρ πάντα), 6 δι χρόνος καί ή κίνησις άμα κατά τε δύναμιν καί κατ’ ενέργειαν.
Πότε ρο ν δέ μή οϋσης φυχής εϊη αν α χρόνος ή ου, άπορήσειεν αν τις· αδυνάτου γάρ οντος εΐναι του άριθμήσοντος αδύνατον καί αριθμητόν τι είναι, ώστε δήλον ότι ούδ' αριθμός· αριθμός γάρ ή an τό ήριθμημένον ή τό αριθμητόν, ει δὲ μηδέν άλλο 7τέφυκεν άριθμεΐν ή φυχή καί φνχής νους, αδύνατον 4,18
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it be that the ‘ now ’ pertains to, to that must the interval determined by it pertain. (But note that ' before ’ lias opposite meanings according to whether it refers to past or fiitui-e time ; for in the past we regard the event that is farther from the present as ‘ before ’ the other and the nearer event as ‘ after ’ it, but in the future the nearer as ‘ before ’ and the farther as ‘ after ’ the other.) So, inasmuch as ‘ before ’ pertains to time, and may he a ‘ before ’ of arrival at a point of any kind of change-movement, it follows that every change or movement takes place
The relation of time to consciousness deserves examination, and so does the question why we conceive of time as immanent in everything in earth and sea and sky. As to the latter point, it is because time, being the numerator of motion, pertains to such motion wherever it exists, as an affection or disposition of it (namely, that it is either actually counted in units or potentially countable in such) ; and all things in the material universe are susceptible of motion (for they all have position which is subject to change), and time and movement run in pairs both potentially and actually.
The question remains, then, whether or not time would exist if there were no consciousness ; for if it were impossible for there to be the factor that does the counting, it would be impossible that anything should be counted; so that evidently there could be no number^ for a number is either that which has actually been counted or that which can be counted. And if nothing can count except consciousness, and consciousness only as intellect (not as sensation merely), it is impossible that time should exist if 2f2	419
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223 α είναι χρόνον ψυχής μή οΰσης, άλλ' ή τοθτο ο ποτε ον εστιν α χρόνος, οἶον el ενδέχεται κίνησιν εἶναι avev ψυχής, τό δέ πρότερον καί ύστερον έν κινήσει εστιν χρόνος δε ταντ’ έστἴν ή αριθμητά εστιν.
so Άπορήσειε δ’ αν τι? και ποιας κινήσεως ό χρόνος αριθμός, ή οιτοιασοΰν και γάρ γίνεται εν χρόνφ καί φθείρεται και αυξάνεται, και άλλοιοΰται εν χρόνιο και φέρεται· ή οΰν κίνησις εστι, ταύτη εστιν έκάστης κινήσεως αριθμός, διό κινήσεως 223 b εστιν άπλως αριθμός συνεχούς, άλλ' ον τινός.
Άλλ' εστι νΰν κεκινήσθαι και άλλα, ὥν εκατέρας τής κινήσεως εϊη αν αριθμός, 'έτερος οΰν χρόνος εστι, και άμα δυο ἴσοι χρόνοι αν εΐεν; ή oil' ό αΰτόϊ1 γάρ χρόνος εις ομοίως και άμαΕ· εϊδει 8ε καί 6 οἱ μή άμα· ει γάρ εΐεν κύνες, οι δ’ ίπποι, εκάτεροι δ’ επτά, 6 αυτός αριθμός, οΰτω καί των κινήσεων των άμα περαινομένων ό αυτός χρόνος· άλλ’ ή μεν
1 [αύι-όί: Stτα* GI.—C.[ a [els 0/ioi<os καί αμα F, Bekker: els els καί Ccros ral άμα E.—C.] * 6
liras καί ττ as άμα H:
“ [τούτο I! wore tv ίστιν i xpbvos is explained by Philo-ponus (755. 17) as ‘ the substratum of time, namely movement.’ Movement is the objective thing· which contains before and after, whether we count these or not. If we count them, then we have time —C.]
6 [Either, δ ainbs yip xpbvos vas καί els ύ ίσos καί Άμα (Torslrik, Prantl) or d airrbs yip xpbvos irSf i leas καί άμα (Curteron) will yield the sense: * For all stretches of time that are equal and simultaneous are numerically one and the: bame time, while (equal) stretches which are not simultaneous are the same conceptually (though not numerically),’ e.g. two successive hours. Of Simplic. 764.3 Μιον οΰν ttjv iiraplav ούχ οΰτωs ίχει, ψησίν οι) yip rXelovs Άμα χρόνοι ylyvovrai,
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consciousness did not; unless as the ‘ objective tiling ’ which is subjectively time to us,“ if we may suppose that movemenl could thus objectively exist without there being any consciousness. For ‘ before ’ imd 1 after ’ are objectively involved in motion, and these, qua capable of numeration, constitute time.
It may be asked further to -what kind of motion-change time does pevtaiA. We may answer,1 It does not matter/ For things begin and cease to be, and grow, and change their qualities and their places ‘ in time ’ ; so far, then, as change can be regarded as movement, so far time must be a numerator of every such kind of movement. We conclude, then, that lime is the numeration of continuous movement, without any qualification, not only of some particular kind.
But if we take one kind of change and say 1 now ’ with respecL to it, other kinds of change, each of which has a specifically different unit to be counted in, will be at a certain stage of then· change at this same ‘ now/ Can each of them have λ different time, and must there be more than one time running concurrently ? No ; for it is the same lapse of time that is counted by two ‘ nows/ everywhere at once, whatever the units of movement or change ; whereas the one-and-sameness of the units is determined by their kind and not by their ‘ at-once-ness ’;6 just as if there were dogs and horses, seven of each, the number would be the same, but the units numbered different. So, too, of all movement-changes determined simultaneously the time is*the same ; one may be quick and another
άλλ’ ό taos xpivos was ii> τψ ένιστωτι ό αίτόϊ els άμα έστί τφ άριθμφ, etSei oi ,οΐ αύτύί είσί καί οι μή άμα, τοντέστιν 6 wapeXyXveSis τιρ μέλλοντι.—C.]
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223 h ταγεία ίσως ή δ’ ον, καί ή μεν φορά η δ αλλοιωσις' ό μέντοι χρόνος ό αυτός, εηrep και ό αριθμός ίσος ίο και άμα, της re άλλοιώσεως και της φοράς. και διὰ τούτο αἱ μεν κινήσεις ετεραι και χωρίς,^ ό δὲ χρόνος 7τανταχοΰ ό αντος, ότι και ό. αριθμός εις και ό αυτός ττανταχοΰ ό των ’ίσων και αμα.
Έττεΐ δ’ ἔστι1 φορά και ναύτης η κύκλω, άριθ-μεΐται δ’ έκαστον ενί τινι συγγενεΐ, μονάδες μονάδι, ίπποι δ’ ϊππω, οντω και ό χρόνος χρόνοι is τινι ώρισμενω, μετρεΐται δε (ώσπερ είπομεν) δ τε χρόνος κινήσει και ή κίνησις χρόνω—τούτο δ’ ἔστιν, δτι ΰπό τής ώρισμένης κινησεως χρόνω μετρεΐται τής τε κινησεως τό ποσον και του χρόνου—ει οΰν τό πρώτον μέτρον πάντων των συγγενών, ή κυκλοφορία ή ομαλής μέτρον μάλιστα, an οτι ό αριθμός ό ταυτης γνωριμώτατος.
1 [ίστι: πρώτη εστί Prantl.—C.] * 6
° [ύττό της ώρισμένης κινήσεων χρόνιρ. Taking χρόνιρ with ώρισμένης (of 221 a 1 μετρά S' οδτοί (ο χρόνος) τήν κίνησιν τφ όρίσαι τινά κίνησιν ή καταμετρήσει τήν ίλην), the meaning will be: 1 that is because it is by the movement-determined-by-time that the quantity both of movement and of time is measured.’ The unit of measurement (the day, for instance) is a movement determined by a certain time-length. Alexander, and some copies known to Simplicius (769, 15) read rijs ώρισμένης κινησεως χρόνιρ. So also Philoponus, 782. 26 (lemma τής ΚΜ, ύτό της t), but he paraphrases: Si6tl ή ύπό του χρόνου ττρώτως όρισθεΐσα κίνησις, αΰτη καί rijs ττάσης έστί κινήσεως μέτρον καί του χρόνου.—C.]
6 The unit fixed is the unit of time fixed in reference to some particular motion, and this becomes ihe measure of all time-lapses, whether of movement, modification, change of size, etc.; for the lapses of all these different manifestations of time are akin to each other with respect to before and after.
“ A circumference, being a re-entrant curve, any part of
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slow, and one a change of place and the other of quality; the time, however, is the same, if the counting has reached the same number and been made simultaneously, whether of the qualitive modification, οι· of the place-movement. So the movements or changes are different and stand apart, but the time is the same everywhere, because the numeration, if made simultaneously and up to tlie same figure, is one and the same.
And now, keeping local motion and especially lotalion in mind, note that everything counted by some unit of like nature to itself—monads monad by monad, for instance, and horses horse by horse— and so likewise time by some finite unit of time. But as we have said, movement and time mutually determine each other quantitively; and that because the standard of time established by the movement we select is the quantitive measure both of that movement and of time.® If, then, the standard once fixed measures all dimensionality of its own order,6 a uniform rotation will be the best standard, since it is easiest to count.0 which Mill fit any other part, is uniform all over; and motion upon it (supposing its velocity to be uniform) has a natural spatial unit in each completed circle. It is therefore easy to count, and since its natural unit is easy to divide or multiply into convenient secondary units, it furnishes α perfect standard by which to determine time. Aristotle does not say what particular circular motion we are to take as our standard, but the commentators are probably right in supposing that for practical purposes he accepted the solar day, though οπΐΐ! theoretical grounds he should have taken the stellar day, as registering (in his astronomy) the prime heavenly movement and one that by the science of the day (which recognized differences in the length of the solar day, measured from one southing nf the sun to another, at different seasons of the year) would seem to be demonstrably uniform.
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223	b Άλλοίωσυ μεν οΰν ούδ’ αΰξησίς ουδέ γενεσις
ου κ elolv όμαλεΐς, φορά, δ’ έστἱν. διό καί δοκεΐ ό χρόνος εΐναι ή τή? σφαίρας κίνησις, οτ ι ταύτη μετροί!νται αἱ άλλαι κινήσεις καί ό χρόνος τ αυτή τή κινήσει, διὰ δέ τοΰτο και τὰ είωθός λέγεσθαι as συμβαίνει· φασι γάρ κύκλον είναι τα ανθρώπινα πράγματα και των άλλων των κίνησιν εχόντων φυσικήν και γενεσιν και φθοράν, τοΰτο δ’, ἔτι ταΰτα πάντα τφ χρονιρ κρίνεται, και λαμβάνει τελευτήν και αρχήν ώσπερ αν ει κατά τινα περίοδον καί γάρ ό χρόνος αύτός εΐναι δοκεΐ κύκλος τις. eo τοΰτο δὲ πάλιν δοκεΐ διότι τοιαύτης εστι φοράς μέτρον καί μετρειται αυτός ύπό τοιαύτης. ώστε το λέγειν είναι τα γινόμενα των πραγμάτων κύκλον τό λέγειν εστϊ του χρόνου είναι τινα κύκλον τοΰτο δ’, ότι μετρειται τί) κυκλοφορία· παρά γάρ το
224	a μέτρον1 ούδεν άλλο παρεμφαίνεται τό μετρούμενον,
ὰλλ’ ή πλείω μέτρα τό όλον.
[Λέγεται δ’ όρθως καί ότι αριθμός μεν 6 αυτός 6 των προβάτων καί των κανών, ει ίσος εκάτερος·
1 fir ρ ον: μ οτ ρ ου ν F, Philop. 784. IS (lemma).—C.]
“ That is to say, one part of rotiu'y motion can be fitted on to another and has no distinguishing quality, whereas in a given process of change or growth the stages differ from one another, ομαλή: does not here mean ‘ uniform ’ in the ordinary sense, i.e. a motion free from acceleration, positive οι· negative. Aristotle here assumes this kind of uniformity in the rotation which he is about lo choose as the standard, and, that being assumed, there will be no distinction between two equal sections of the course.
f 218 a 84 ol μιν yip τήρ τοΡ SXou κΙνησνν elpal φααιν.
otion here indudes every kind of successive passing from this to that, whether it be from this to that place, from this to that quality, or from this to that size.
424,
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Neither quailtive modification nor growth nor genesis 1ms the kind of uniformity that rotation lias ; 0 and no time is regarded as the rotation of the sphere,6 inasmuch as all other orders of motion e are measured by it, and time itself is standardized by reference to it. And this is the reason of our habitual way of speaking ; for we say that human affairs and those of all other tilings that have natural movement and become and perish seem to be in a way circular, because all these tilings come to puss in time and have their beginning and end as it were ' periodically ’d ; for time itself i.s conceived as ‘ coming round ’ ; anil this again because time and such a standard rotation mutually determine each other. Hence, to call the happenings of a thing a circle is saying that there is a sort of circle of time; and that is because it is measured by a complete revolution, and the whole measurement of a thing is nought else but a defined number of the units of ltb measurements.®
[It is correct to say that the number of sheep and of dogs is the same number, if that of the sheep and that of the dogs are equal; but it is not the same
d ‘ Period ’ is a Greek word which means ‘ passage
e Here in the time of Themistius (fourth century ?) the chapter and book seem to have ended, except perhaps the final summary. The inteipolated passage is worthless. [Themistius, however, (at 162. 23) does mention the ‘ ten sheep ’ of this paragraph. It recurs to the statement (223 b 10) that one universal time is the measure οι ‘ number ’ of movements which are distinct from one another and of different sorts (qualitative modification, growth, etc.), although these movements are not ‘ uniform,’ whereas the rotation which measures time is uniform (b 12-21). A technical explanation is now given of how it is that the same ' number ’ can serve to measure things of different kinds.—C ] 425
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224 a δεκάς Se ονχ ή αύτή ουδέ δέκα ταντά, ώσπερ ουδέ 5 τρίγωνα τα αυτά το ισόπλευρον και τό σκαληνές, καίτοι σχήμα γε ταύτό, ότι τρίγωνα άμφω· ταύτό γάρ λέγεται ον μή διαφέρει διαφορφ, ὰλλ’ ούχϊ οΰ διαφέρει· οἶον τρίγωνον τρίγωνον διαφορφ διαφέρει —τοιγαροΰν έτερα τρίγωνα—σχήματος δέ ου, ὰλλ έν τη αυτή διαιρέσει καί μια. σχήμα γάρ τό μεν ίο τοιόνδε κύκλος, τό δε τοιόνδε τρίγωνον, τούτου δέ τό μεν τοιόνδε Ισόπλευρον, τό δε τοιόνδε σκαληνές, σχήμα μεν οΰν τό αυτό καί τοΰτο (τρίγωνον γάρ), τρίγωνον δ’ ου τό αυτό, καί 6 αριθμός δη 6 αντος· ον γάρ διαφέρει αριθμού διαφορά 6 αριθμός αυτών is δεκάς δ’ ούχ ή αυτή· έφ’ ὥν γάρ λέγεται, διαφέρει· τὰ μεν γάρ κύνες, τὰ S’ Mmol].
Καί περί μεν χρόνου καί αύτοΰ καί των περί αυτόν οικείων τή σκέφει εΐρηται.
0 [a 6 ταύτίι yip λι·γβται κτλ. Literally, * (Α thing) is said to be “ the same as ” that from which it does not differ by a differentia (proper to that thing, οίκείφ διαφοργ τούτου, Alex. ap. Simpl. 770. 93), and “ not (the same as) ” that from which it does (so) differ. For instance, a (scalene) triangle differs from an (isosceles) triangle by a differentia — so they are 1 not the same ’ triangle—but does not so differ from
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decad in each case, nor are the units of one the same as the units of the other, any more than a scalene and an isosceles are the same triangle, though they are the same figure, both being triangles ; for things bear the same name if they do not differ as to the characteristic in virtue of which that name is borne, in this case the differentia of triangle. They are different as triangles, therefore, "but not different as figures, since they belong to one and the same figure denomination.0 For, as a figure, this is a circle and that α triangle, but, as a triangle, this isosceles and that scalene. The two, then, have the same figure conformation (for both are triangular), but not the same triangle formation. So with the animals : the number of each ten-group is the same, for they do not (Lifer in a numerical differentia ; but the Len-groups themselves are not the same, for the ten-nesa is predicated of different subjects—dogs in the one case and horses in the other.]
This closes our investigation of time and its properties, in so far as they are germane to our inquiry.
Figure,’ but (both triangles) are in one and the same. Table of Division (headed by the genus ‘ Figure,’ which includes all sorts of triangles, as -well as other figures).’—C.]
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